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FOREWORD

Among the responsibilities assigned to the Office of the Manager, National
Communications System, is the management of the Federal Telecommunication
Standards Program which is an element of the overall GSA Federal
Standardization Program. Under this program, the NCS, with the assistance of
the Federal Telecommunication Standards Committee identifies, develops, and
coordinates proposed Federal Standards which either contribute to the
interoperdbility of functionally similar Federal telecommunication systems or
to the achievement of a compatible and efficient interface between computer
and telecommunication systems. In developing and coordinating these standards

*a considerable amount of effort is expended in initiating and pursuing joint
standards development efforts with appropriate technical committees of the

*Electronic Industries Association, the American National Standards Institute,
the International Organization for Standardization, and the International
Telegraph and Telephone Consultative Committee of the International
Telecommunication Union. This Technical Information Bulletin presents an
overview of an effort which is contributing to the development of compatible
Federal, national, and international standards in the area of digital
facsimile standards. It has been prepared to inform interested Federal
activities of the progress of these efforts. Any comments, inputs or
statements of requirements which could assist in the advancement of this work
are welcome and should be addressed to:

Office of the Manager
National Communications System
ATTN: NCS-TS
Washington, D.C. 20305
(202) 692-2124



- .-

MEASUREMNT OF COMPRESSION FACTOR AND ER R SENSITIVITY FACTOR

OF THE MODIFIED READ FACSIMILE CODIG TECHNIQUE

1.0 Introduction ... ............. . . . . . . . . . . . .1-1

2.0 Measurement Parameters ...... ................... .2-1
SJ

3.0 Computer Program Overview ....... ................. 3-I

3.1 The Simulation Process ...... ............... 3-1

3.2 Program Structure ..... ................... 3-5

4.0 Error Detection and Correction Procedure ............ 4-I

5.0 Measurement Results ........ .................... 5-I

6.0 References ......... ......................... 6-1

APPENDICES

A. Draft Recommendation (T.4) for Standardization of Group 3

Facsimile Apparatus for Document Transmission .......... .A-1

B. Flow Charts for Modified READ Program .... ............ B-i

C. Code Listing for Modified READ Program .... ........... C-I

'Ii

iii

..-I l. I .IF o r

DTIC T'1B

Juzt if tcatjo

Disribuouz;j de

'Ava ilitd~~

Special



1 .0 IN~TRODUCTION

Members of the CCITT XIV COM Study Group met in Geneva in May 1980

to finalize a standard two-dimensional code for the Group 3 facsimile

apparatus. A standard known as the Modified READ code was chosen and

is described in Section 4.2 of Appendix A. The National Communication System,

an organization of the U. S. Government, awarded a contract (Purchase

Order DCA 100-80-'M-0145) to Delta Information Systems, Inc. to measure

the compression and error sensitivity of the Modified READ code. This

document is the final report sunmarizing the work performed under this

study. This work is a logical continuation of three prior investigations

(see References 3, 6, 12) of facsimile coding techniques performed by

Delta Information for the National Communication System.

The measurement parameters which were involved in the investigation

are summarized in Section 2.0 of this report. Section 3.0 describes the

overall simulation process and hierarchal structure of the Modified READ

computer program. One of the more important aspects of this study is the

simulation of the Modified READ coding algorithm in the presence of noise.

For the simulation to be complete it is necessary to fully define the

operation of the decoder when an error occurs. This error processing

function is described in Section 4.0. The Modified READ computer program

was run on the Computer Facility at the Defense Communications Engineering

Center in Reston, Virginia. A total of twenty-two runs were made on the

computer at different combinations of CCITT document number, resolution,

K-factor, minimum scan line time, error phase, and transmission error file.

Section 5.0 suzmarizes the results of these simulation runs. In several

insancs te tstresults are compared with the results of previous sim-

ulations of one dimensional and two dimensional coding techniques.



Appendices B and C contain the flow charts and code listing for the

Modified READ code prepared on this program.

Delta Information Systems wishes to acknowledge the Contracting

Officer's Technical Representative, Dennis Bodson, for the support he

has provided during the course of this contract. The assistance of Marla

Thomas, from the DOEC computer facility, is also greatly appreciated.
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2.0 MEASURMET PARAMETERS

In this section, the various parameters involved in the measurement

of compression and error sensitivity will be summarized. In general,,

Study Group flU of the CCITT agreed upon these measurement parameters

at the general meeting held in Geneva in December 1978 (see Reference 2).

2.1 Test Documents

The test documents were chosen from the eight CCITT test documents

(see Figure 2-1) since they have been widely used by data compression

experimenters in the past. Dlocuments numbered 1, 4, 5, and 7 (see

Figures 2-2, 2-3, 2-4, and 2-5 respectively) were selected as the

standard test images since these were considered most representa-

tive of documents to be transmitted.

The French PTT Administration has scanned the eight CCITT documents

at the high resolution specified for Group 3 machines--7.7 lines/mm.

They have also quantized each pel to be either black or white and

stored the resultant image on magnetic tape. This tape was used as

the source of input documents in this simulation program. Appendix B

of Reference 3 describes the format of the test document magnetic tape

supplied by the French PTT.

V 2.2 Resolution

It was agreed that measurements would be performed at both

standard resolution (3.85 lines/mnm.) and high resolution (7.7 lines/mm.).

In the high resolution case, all lines on the input test documents

shall be used. In standard resolution tests, every odd scan line

2-1
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THE SLEREXE COMPANY LIMITED

SAPORS LANE. BOOLE . DORSET. BH 2 8 ER

TmL.DOW soLs (945 13) 51617. ?.Ta 123456

Our Ref. 350/PJC/EAC 18th January, 1972.

Dr. P.N. Cundall,
Mining Surveys Ltd.,
Holroyd Road,
Reading,
Berks.

Dear Pete,

Permit me to introduce you to the facility of facsimile
transmission.

In facsimile a photocell is caused to perform a raster scan over
the subject copy. The variations of print density on the document
cause the photocell to generate an analogous electrical video signal.
This signal is used to modulate a carrier, which is transmitted to a
remote destination over a radio or cable comunications link.

At the remote terminal, demodulation reconstructs the video
signal, which is used to modulate the density of print produced by a
printing device. This device is scanning in a raster scan synchronised
with that at the transmitting terminal. As a result, a facsimile
copy of the subject document is produced.

Probably you have uses for this facility in your organisation.

Yours sincerely,

,iii
P.J. CROSS
Group Leader - Facsimile Research

Figure 2-2 CCrTT Test Document No. 1

J etered in England: No. 2035
egi*ottred Office: UO Vlears LAne. Ilford. Kf g .
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Lordre de lancoment et do r~aliuation des applications fait l'objet do decisions aui plus [aut
niveau de la Direction G~n~rale des T6licommunications. U nest certes pas question do
construire ce systkme int#grt, "en bloc" mais bien au contraire de proc~der par 6tapos, par
paliers successifs. Certaines applications, dont la rentabilit6 no pourra etre assur~e. re
seront pas entreprisos. Actuellement, sur trente applications qui ont Pu etre globaloment
dtfinies. six en sont au stade do 1'exploitation, six autres se sont vu donner la priorit6 pour
lour r~alisation.
Chaque application est conf ice A un "chef do projet", responsable successivoment do sa
conception. de son analyse -program mation et de sa misc en oeuvre dans tine r~gion-paloto.
La gendralisation ulterieure do lapplication r~alis6e dans cette rogion-pilote depend des
r~sultats obtenus et fait I'objet d'une d~cision- de '.a Direction Gdnerale. Ndanmoins, le
chef do projet doit dOs le d~part consid~rer quo swa activitL' a une vocation nationale done
refurner tout particularisme regional. 11 est aid* d'une 6quipe danalystes-programmears
et entour6 d'un "groupe do conception" charg6 de r~diger le document do "definition des
objectif a globaux" puis le "cahier des charges" do 1'application, qui sont adress~s pour avis
A tous les services utilisateurs potentiels et aux chefs do projet des autre. applications.
Le groupe do conception comprend 6 A 10 personnes repr~sentant lea services leg plus
divers concernds par le projet,et comporte obligatoiremont tin bon analyste attachk A lap-
plication.

11 - L'IMPLANTATION GEOGRAPHIQL'E D'UN RESEAU IN'FORMATIQUE PERFORMANT

L'organisatlon do l'entreprise franqaise des t~l6com..,nunications repose sur l'oxistence do
20 regions. Des calculateurs ont 6tt implant~s dana le prss6 au moins dans toutes les plus
importantes. Ontrouve ainsi des machines Bull Gamma 30 A Ly')n et Marseille, des GE 425
& Lille. Bordeaux. Toulouse et Montpellier, un GE 437 & Massy, enfin queiques machines
Bull 300 TI & programmes cftblds dtaient recemrnent oti sont encore en service dana les
r~glons do Nancy, Nantes, Limoges, Poitiers et Rouen ;ce parc eat essentlellement utilisE
pour l& comptabilit6 tel~phonique.
Allavenir, aila plupart des fichiers necessaires aux applications d~crites plus hatit pouvent
Otre gtrdsenternps diftrt, tin certain nombre dlentre etix devront n~cessairement Otre ac-
cessibles voire mix A jour en temps rdel :parmi ces derniers le fichier commercial des
abonm~s. le fichier des rerrseignements, le fichier des circuits, le fichier technique des
abonnds contlendront des quantit~s consid~rables d'informations.
Lo volume total do caracttr'es A g~rer en phase finale stir tin ordinateur ayant en charge
quolques 500 000 abonnes a estc estimCA A tin milliard de caract~res aui moins. Au moins le
tiers des donn~es soront concernees par des traitemonts en temnps reel.
Aucwi des calculateurs 6numkr~s plus haut no permettait d'envisager'de tels traitements.
L'int6gration progressive do toutes les applications suppose la creation d'un support commun
pour toutos lea informnations, tine v~ritable "Banque de donn~es", r~ipartie stir des moyens
do traitement natlonaux et r~gionaux, et qui devra rester aliment~e, misc A jour en perma-
nence, A partir do la base do Ventreprise, coest-bA-dire los chantiers. les magasins. les
guichets des services dabonnement, les services do personnel etc.
LeOtude des differents fichiers A constituer a donc permis do d~finir leg principales carac-
tdristiques du roseati dordinatetirs nouveaux d mettre en place pour aborder la realisation
dui systbnie informatif. L'obligation do faire appel a des ordinateurs de troisiL~ne generation.
tr~s puissants et dotes de volumineuses m~moires do masse, a conduit bA en rt~duire substan-
tieflement le nombre.
L'implantation do sept centres do calcul interrC-gionaux constituera tin compromis entre
dune part 1e desir de r~duire le coat 6conomique do Ilensemble, do faciliter la coordination
des 6qulpes d'informaticlens; et d'autre part le refus do cr~er des centres trop) imiportants
difficiles A gerer et A dirigeret posarit des probl~mes d~licats do sdcurit6. Le regroupe-
mont des traitements relatifa A plusieurs rogions sur chacun do ces sept centres permottra
do leur donner une taillo relativement homogene. Chaque centre "gierera" environ tin mil-
lion d'abonn~s A Is fin du VIL~me Plan.
La mime en place de ces centres a d~butd aui debut do 1'anndie 197 1 tin Ordinateur IRIS 50 do
Ia Compagnie Internationale pour lInformatique a &t0 installk a Toulouse on fi-vrier ;la
m~me machine vient d'etre misc en service au centre do calcul interr~gional do Bordeaux,

Figure 2-3 CCITT Test Document No. 4

Photo no 1 - Document trehs dense lettre 1, 5mm de haut-

4 Restitution photo ni 9



Cola eot d'autant plus valable quo TA( es: plus teile ligno i retard eat donn6e par
Sand. A cot tgard I& figure 2 reprdsente as vraio courbe
donnant 10KJ/)l en fonction def pour lts valewrs numd- of C'I Ttd
riques indiquies pap pr6okdente. f ad

*Et cetto phase eat bien P'opposd do /0#f).
Ise i un ddphasage constant pros (sans importance)

et i un retard To pr6s (inivitable).
to Un signal utile SQt) traversant un tel filtre adaptd

________________________________ donne i la sortie (i un retard T0 prds et i un ddpha-
Fx;. 2 sage pr~s de la porteuso) un signal dont la transformMk

do Fourier est rkolle. constante entre fa et to + 4f
et null. do part et d autre do f, et de f,,+ 4( coest.
W-ire un signal do friquence portouse fo + )72 01

Dons cc cas, It filtre adaptt pourra Etre constitud, dont 1Fenveloppe a Is rorme indiqu6e it Is igure 5,
conformniment i Is figure 3, par Ia cascade oiu Von a repr~sentt simultandment It signal SQt)

et It signal S,1Q) correspondant obtenu & I& sortie
- d'un filtre passe-bande de trans~fert unitt pour du filtre adapti. On comprend It nom do r6ceptew

fo f 4 fo + Af et do transrert quasi nul pour i compression d'impulsion donnt i ce genre do
/ < fo ettf> tf, + A /, filtre no modiiant pas la phase filtre adapti :Ia ot largeur * (A 3 dB) du signal com*
des composants It traversant ;primd 6tant 6gale i 1/Af, It rapport do compression

est do -L- T,&f

Faa.~ A sp

-filtre suivi d'une ligne i retard (LAR) disper- CO
sive ayant un temps do propagation do groupe T. W
d6croissant lindairement avec la frdquonce .f suivant
Vexpression IA

T -To+(f -f) I (avoc To> T) o.%P
Af A m

(voir fig. 4). .12W

Ire

On saisit physiquement It phtnomine do corn
pression en r6alisant quo lorsque le signal S(:) entn
dons Is ligne i retard (LAR) Ia Nrquence qui entri
Ia premitre 4 Vinstant 0 est ]a Nrquence basso fa

0.69 qui met un temps T, pour traverser. La rrdiquence.
entro i I'instant t - (f -f,) I et ello met un temp

FIG. 4 4/
7T0 -(f-f 0 ) I pour traverser, cc qui I& fait ressorti

A l'instant T. doalemenf. Ainti danc. It sienal XSi

Figure 2-4~ CCITT Test Document No. 5
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should be used. Figure 2-6 is a copy of the French PTT Test Document

No. 4 scanned with 7.7 lines/mm. resolution. Figure 2-7 is a copy

of the same document where the even scan lines have been replaced with

the line above. Therefore, this represents a document in which the

vertical resolution is 3.85 lines/mm.

2.3 Minimum Scan Line Time (MSLT)

The standard MSLT to be used in the measurement program will be

5, 10, and 20 ms. with E0L ie and 0 ma. without MOL-code. It was

later clarified in a memo from the chairman of the Working Committee

(see Reference 7) that if, for reasons of test economy, only one value

of MSLT can be used in the test program, that value shall be 20 ms.

2.4 Transmission Bit Rate

The standard transmission bit rate is 4800 bits/sec.

2.5 Measurement of Compression

Two standard measures of compression have been established--

(1) number of coded bits (2) Compression Factor. The number of

coded bits is the number of bits required to transmit a document,

including all overhead bits such as End of Line (EOL) and Fill bits.

The Compression Factor is computed by dividing the total number of

picture elements (pels) per test document by the number of coded

bits. It was further agreed that the Compression Factor and coded

bits should be computed for two different conditions--with overhead

and without overhead. The measurement with overhead applies to the

2-7



L'ordre de lancement et de rlalisation des applications fait l'objet de decisions au plus haut
niveau do I& Direction G~n~rale des T4ldcommunicatioras. ]a nWest cortes pan question do
construire ce systbme Intdgr# "en bloc" main bien au contraire do procdder par ftapes. par
pallers succe saifs. Cettaine a applications, dont Is rentabilitE no pourra 6tre assur~e, W
seront pas entreprises. Actuellement. sur trente applications qui ant pu Gtre globalement
d61tnites, six en sont au stade de lexploitation. six autres se sont vu donner Ia priorite pour
leur rtalisation.
Chaque application eat confide A 'in "chef de projet", responsable successivement de a
conception, de son analyse-programnatiofl et de s, mise en oeuvre done une rdgion-pilote.
LA gindralisation ultdrleure do l'application r~alis~e dans cette rdgion-pilote depend doe
rdsultats obtenus et fait 1'objet d'une d~cision de la Direction Generale. N~anmaoins. 1t
chef de projet dolt des le depart considdrer quo son activitd a une vocation national& donc
refuser tout particulariume r~gional. 11 eat aid# dune equipe d'analystes-progamrAeur
at entourd d'un "groups do conception" charge do rddiger I. document do "definitin des
objectifs globaux" puis le "cahier des charges" de Il'application, qui mont adresase pour avis
k tons lea services utilisateurs potentielx et aux chefs de projet des autres appl~cations.
Le group. do conception coinprend 6 & 10 personnes reprdsentant lea services lee plus
divers concernds par le projet,et comporte obligatoiremsflt 'in ban analyste attachE AL isp-
plication.

11 - L'IMPLANTATION GEOGRAPHIQUE D'UN RESEAU INFORMATIQUE PERFORMANT

L'organisation do l'entreprise francsise des t~ldcommunications repose mar lezistence de
20 rdgicms. Des calculateurs ant 4t# Implmnt~a dean 1. paxod au moais dans toutes lae plus
importantes. On trouve ainsi des machines Bull Gamma 30 & Lyon et Marseille. des GE 425
A Lille, Bordeaux, Toulouse et Montpellier, un GE 43'7 1 Massy, enfin quelques machines
Bull 300 TI A programme$ cAblds *talent rdcemmont ou sont encore en service dens Jos
r~gions do Nancy. Nantes, Limoges, Poitiers et Rouen ;ce pare eat essautIellement utilist
pour Isa comptablllt# telcphonique.
Al'avenir, a11* plupart des fichiers ndcessaires aux applications ddcrites plus haut petavent
Otre gdrds en temps diff 6r#, 'in certain nombre d'entro eux devront ndcessairement etre ac-
cessibles, voire mis & jour en temps r~el :parmi coo derniers le fichier commercial1 des
abonnos. I. fichier des rewseeignemnts, le fichier des circuits, le fichier technique des
abonn~s contiondront des quantts considerables dlinformationh.
Le volume total do caractftres A g~rer en phase finale sur un ordinateur ayant en charge
quelques 500 000 abonn~s a 60E estimd & 'in milliard do caractbres au mains. Au mains 1e
tiers des doundes seront concernes par des traiternents en temps reel.
Aucun des calculateurs Enumords plus haut no permettait dlenvisager do tels traitements.
Lintegration progressive do tout.. lee applications suppose Isa cr~ation d'un support commun
pour tout.. lee information*, 'ine v~ritable "Banque do donn~es", r~partie cur des moyens
do traitement nationaux et rdgionaux, et qul devra rester alimentde. mise & jour en perma-
nonce, A perti do Ina base do lentreprise, c'eat-A-dire lee chantiors, lea rnagaaing. los
guichots do. services d'abonnement, lee services de personnel etc.
L'Otude des difforents fichiers & constituer a done permis do ddfinir los principal.. carac-
tdristiques du rdseau d'ordinate'irs nouveaux & mettre en place pour aborder Is. rdalisation
du systbme inforrnatif. L'obligation de faire appel a des ordinateurs de troistime generation.
tWes puissant. ot dotes do volumineuses m~moires do masse, a conduit A en rdduire substan-
tiellement 1e nombre.
L'implantation do sept centres do calcul interregionaux constituera 'in compromis entre:
dune part 10 ddsir de roduire Is coat 6conomique de Vensemble, do taciliter la coordination
des Equip.. d'informaticions; et d'autre part le refus do crder des centres trap important&
dilficiles & gdrer et A diriger,et posant des problftmes delicate do sdcuritt. Le regroups.

* ment des traitements relatifs A plusiours regions sur chacun do ces sept centres pormttia
do lour dmor une taille relativement hornogene. Chaque centre "gorera" environ un mil-
lion dabhonnds A la fin du V16me Plan.

L miss en place do coo centres a ddbut# au debut do l'annde 197 1 : u ordinateur IRIS 50 de
la Compagnie Internationale pour 1'Inforinatique a Et0 instalEd A Toulouse en fdvrier , Is
=@me machine vient dItre miss en service au centre do calcul interrdgional do Bordeaux.

Figure 2-6 Test Docwnent Scanned/Printed 7.7 liras/=m.

Photo nO 1 - Document tr~ts denise lettre 1, 5mm de haut -
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Group 3 situation while the measurement without overhead applies to

the Group h case.

2.6 Measurement of' Error Sensitivity

An objective measure of error sensitivity is obtained by encoding

the test documents with the proposed techniques (a]ll overhead bits must

be included), subjecting the resulting bit stream to transmission

errors, decoding the transmission to obtain the received image, and

comparing the original image with the received image to determine the

number of pels in error. The Error Sensitivity Factor (ESF) is cal-

cul~ated as the total number of document pels in error divided by the

total number of transmission bits that are in error. In this way,

the ESF represents the average disturbance to the output image caused

by a single transmission error.

2.6.1 Transmission Error Pattern

It was agreed that a record of actual bit errors incurred over

telephone lines will be used in the error sensitivity test. The

Federal Republic of Germany (see Reference 8) has obtained a record

of such errors by transmitting a known psuedo-random sequence at

4800 bits/sec. using a V27 ter modem over a switched telephone net-

work. The resultant error pattern has been recorded on magnetic tape

and made available to experimenters. Appendix C of Reference 3 des-

cribes the format of the transmission error magnetic tape. This tape

was used in the measurement of error sensitivity described in this

report.
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2.6.2 Error Phases

One concern with the ESF measurement is the high degree of

sensitivity to those few errors which may affect the end of line code

and can cause an inordinate number of incorrect pels. If the error pattern

happened to fall in an unfor+ unate phase relative to the encoded bits,

a large number of pels could be affected. Or, the other hand, the error

pattern could fall fortuitously and affect a relatively few number of

pels. To insure experimenters can achieve an adequate level of statis-

tical validity, the concept of error phases has been introduced. In

the basic zero phase, the first bit of the error record is aligned

with the first bit of the encoded transmission. In the case of Phase 2,

the transmitted bit information is delayed by 1 ,024 bits relative to

the previous run. The transmission bit information is delayed by

2,048 bits for Phase 2. Experimenters would have a higher confidence

level in the average of the three phases compared to any one ESP taken

alone.

2.6.3 Error Correction

In order to precisely measure the error sensitivity, both the

encoding technique and the decoding algorithm must be completely

defined. If more than one decoding algorithm is proposed (for example,

to achieve differing levels of error control), each must be tested

separately. Collective Letter No. 87 from the CCITT (see Reference 7)

outlines an error correction procedure to be used for simulating two-

dimensional algorithms where an error correction procedure has not been

otherwise specified. In this procedure, the erroneous line is replaced
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by the previous line and following lines are replaced by white lines

until a one-dimensional coding line is correctly decoded.

1
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3.0 COMPUTER PRO)GRAM OVERVIEW

This section contains a general overview of the computer program

architecture used under this contract. The description is divided into

two parts. Section 3.1 focuses on the overall simulation process from

a flow perspective with particular emphasis on the simulation inputs and

outputs. Section 3.2 presents the hierarchical structure of the programs

illustrating the structure and organization of the main program and

subroutines. For convenience of the reader, a detailed flow chart,

and the actual program code listing, has been included in Appendices

B and C. All computer programs have been written in conventional

Fortran IV language.

3.1 The Simulation Process

Figure 3-1 illustrates the interrelationship between the major

functions of each simulation program developed on the subject contract.

There are two input data sets to each simulation which originate on

magnetic tape. One tape, supplied by the French PTT Administration,

contains all eight of the CCITT test documents. The format of this

input image tape is described in Appendix B of Reference 3. The other

tape, supplied by the Federal Republic of Germany, conta'"-is transmission

error data from actual switched telephone circuits. The format of this

input tape is described in Appendix C of Reference 3. A program called

1EDA was prepared to read the data from the input document tape

while the error tape is read in directly. Dlata from the two input

tapes are placed on disc in the computer system to be accessed during

the simulation process. A separate file is established for each of the
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test documents. The transmission error tape is divided into four

files, one for each of four different circuit error conditions.

To initiate the simulation process, the operator must type in

a set of input parameters. The insertion of the input parameters is

accomplished on an interactive basis with prompting. A typical

interactive sequence with responses is listed below.

1. PARAMETIERS : INPUT (=I), ORDEAULT (=D)? I

2. DIAGNOSTIC PRINTOUT? (Y OR N). IL

3. ENTER M4AXIMUM NUMBER OF PELS PER LINE: 1 728

4~. ENTER VERTICALJ SAMPFLING: 1

5. ENTER PARAMETER K: 4

6. ENTER MROR PATTERN PHASE: 0

7. ENTER M19'ThtM COMPRESSED LINE LENGTH: 96

S. NUMBER OF SCAN LINES TO BE PROCESSED = ? 10

9. ERROR MOVDE =?(M=M.ANUAL, T=TAPE, N=NO ERRORS) N

After the data has been entered and the measurement parameters

have been selected, the first step in the simulation process is the

"ENCODE" function. This function detects color changes in the input data

and constructs the appropriate code word by table look-up or algorithm.

The actual code is fed to the error corrupt unit, while tiia nurber of

code bits is accumulated with fill and BOL codes to provide the output

total number of data bits, to compute the Compression Factors, CF 3

and CF V

The error corruption step combines the transmission error data

with the encoded data. At each point in the image where an error occurs,

the corresponding bit in the encoded signal is reversed and fed to the
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decode function. The decoder basically performs the inverse function

of the encoder, generating a series of lines of image pels. There are

two parts of the decoding function which are not obvious and require

clarification: (1) what the decoder does when an error occurs

(2) what the decoder does when a line is missing. The operation of

the decoder under these two conditions is described in Section 4.

The output of the Decode function feeds the ??RTAPT"t or "CONVEM"

functions for writing the error corrupted image on magnetic tape. It is

also fed to a subtraction function which compares the decoded image with

the original image. Pels which are in error are fed to the ttERMES"

subroutine which counts all the pels in the image which are in error.

This subroutine also counts the number of transmission error bits

which corrupted the encode signal. Finally, the 'ERRMES' subroutine

computes the ESF by dividing the number of incorrect pels by the

number of transmitted bits in error.

Figure 3-1 shows that the simulation process provides a printout

of all the computed performance data as well as a summay tabulation

of the input parameters.

For more details on the computer programs, refer to Section 3.2

* for a description of the program structure and to the Appendices for

flow charts and program listings.

The reader should note that most of the software prepared under

this contract is suitable for simulating any compression algorithm.

* The only subroutines which must be written specifically for a particu-

lar coding technique are the encode and decode subroutines.
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3.2 Program Structure

The following section describes the structure of the computer

program written to simulate the Modified READ code. The program conforms

to the general structure shown in Figure 3-2 which illustrates the hier-

archy of the functions/subroutines that make up each simulation program.

A brief description of each of the functions/subroutines follows:

MODREAD

The MODREAD program controls the decoding process and the error

recovery procedure for getting back in sync when an error is detected.

As can be seen from Figure 3-2, the simulation process is "decode

driven;" that is, the main program controls the decode process which

decodes a buffered line of comprossed data. When the contents of the

buffer have been used up, a new line of data is encoded. The MODREAD

program also controls parameter input, measurement of errors, and reports

computed results.

GETLE

The GETLE subroutine retrieves a number of requested bits from

the coded line and delivers the bits packed into a word (right justified).

End-of-line codes (EOL) or line synchronization signals (LSS) are detected.

If the number of coded bits requested by the calling program is not

available, the ENCDE subroutine is called to provide them.

ENCDE

This subroutine supplies a line of compressed data. Color

transitions on an input line are detected bit-by-bit. Both one-dimensional

and two-dimensional lines are encoded depending on the parameter K. The

code word is generated by table look-up, or algorithm, as appropriate,

and added to the coded line buffer via CODE and/or CODDTG.
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CODELN

The subroutine CODEIN is called by ENCDE to look up the Modified

Huffman Code (MHC) corresponding to a given run length and color, aixd

add the code word to the coded line buffer.

CODENG

The subroutine CODENG performs a similar function for the two-

dimensional case. Based on aparticular feature, the appropriate code

word is generated by table look-up or algorithm and added to the coded

line buffer. All code tables for both one-dimensional and two-dimensional

codes are stored in labelled common which is initialized by a BLOCK DATA

subprogram.

ONE IG

The ONE, 1G subroutine decodes the MHC. It extracts a set of

n bits (n=3 initially) from tiie coded line and looks for a match with

all code words of length n, increasing n until a match is found or the

code table is exhausted. When and if a match is found, the indicated

bits are constructed on the output line. Any errors detected in the

decoding process, such as no match to code table, or line too long,

are flagged.

TWENG

This subroutine performs the same function as ONEENG for the two-

dimensional line.

M12B and 14B

The subprograms M12B and IhB are used to pack and unpack a set

of bits into (or from) an array of words.
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4.0 Error Detection/Correction Procedure

In Reference 7.0, the following error checking and processing

procedure was specified by the CCITT for testing the proposed two-

dimensional coding techniques:

1) Error checking - If decoded signals are not exactly

1 728 pels/line, the line is recognized as an erroneous

line.

2) Error processing - The erroneous line is replaced by

the previous line and following lines are replaced by

white lines until one-dimensional coding line is

correctly decoded.

The error detection and correction procedures used in this simu-

lation follow the spirit, if not the letter, of this directive.

The error checking was expanded to include the detection of any condi-

tion that could not possibly occur in a correctly received transmission.

Some examples of possible error conditions are:

o EOL occurs before 1728 pels have been written

o More than 2728 pels have been written before EOL is

received

o No word in applicable code table matches received bit

pattern

o Current line decoding references a run that does not

exist in the previous line

* Io Pels are written to the left of the first pel on the line

Upon detection of an error condition, the decoder attempts to re-

synchronize by searching for the next unique Line Synchronization Signal

(LaSS). ihe state diagram for error recovery for these algorithms is shown

in Figure 4-1.
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Because of transmission errors, some of the original image lines may

be missing in the output, or additional lines may be in the output that

were not in the original image. In order that a missing or extra line

not have an undue infLuence on the ESF, it is important that the original

and received images not get permanently out of line alignment when they are

compared to determine the number of pel errors. To this end, each of the

lines in the original image is assigned a serial line number, and this

number continues to be associated with the same line in the received image.

If a transmitted line is dropped, due to the loss of an BflL, then its line

number will be missing in the output. On the other hand, if a line is

broken into two or more lines in the received image, due to false BEL's,

then its line number will appear more than once in the output.

If no lines are dropped or added, the line numbers of the original

and received lines that are compared to detect pel errors will be

equal. When a line is added or deleted, the line numbers of the compared

lines will become unequal. When this occurs for the first time, the two

lines with different line numbers are compared to determine the number of

pel errors, which is added to the pel error total. Then, instead of

proceeding to the next line in both the original and received images, the

next line is used in only one of the images, with the previous line being

used in the other image. The line is advanced only in that image that has

the smaller line number, so as to tend to make the line numbers of the

two images more equal. This continues until the line numbers are equal, after

which the next line is used in both images, until another inequality is

detected. This procedure provides a proper penalty for a missing or added line,

but prevents this type of error from causing pel errors over the entire

image below the place where it occurred.
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5.0 MEASUREMENT RESULTS

During the course of the study, Delta Information Systems prepared a

computer program to simulate the Modified READ code. The program was run

on the Hybrid Computer Facility at the Defense Communications Engineering

Center in Reston, Virginia. A total of twenty-two computer runs were

performed. Twenty runs were performed at low K-factors (K -2, 4) and

two runs were at an infinite K-factor. The parameters for twenty runs

performed at low K-factors are listed in Table 5-1. The test results

for the Modified READ code for these twenty runs are provided in Table 5-2.

For reference purposes Tables 5-3 through 5-7 are included for the same

twenty test conditions for Live other candidate two-dimensional coding

techniques--AT&T, IBM, 3M, Japan (READ), XEROX. The compression and error

sensitivity of the Modified READ code appears very satisfactory relative

to the other five candidate techniques.

Table 5-8 summarizes the results of the tests which were performed

at an infinite K-factor. Again the performance of the Modified READ code

appears to be favorable relative to the seven other two-dimensional codes

which were evaluated in previous studies. Table 5-9 summarizes the coded

line length statistics for the Modified READ code.

Table 5-10 compares the performance of the Modified READ code with

that of the Modified Huffman code which had been simulated in an earlier

program. The results in the first and second rows indicate that the im-

proved compression performnance of the Modified READ relative to the

Modified Huffman is limited for standard resolution and a complex image

like CCITT document number 4. However, the improvement increases for high

resolution as shown in the third row. The CFj for modified READ at an
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TABLE 5.-1 TABULATION OF TET RUN PARAMNNS*

TEST TO? ERIR TRANSISSION HIN. SCN VEIICAL
RUN DOCUIJMIT PHK ,WR LINE TG REOLM IO

NM4a FILE (no.) (lines/.)

1 4 0 1 20 3.85

2 4 0 1 20 7.70

3 4 0 2 20 3.85

4 4 0 2 20 7.70

5 4, 0 3 20 3.85

6 0 0 3 20 7.70

7 0 4 20 3.85

8 4 0 4 20 7.70

9 4, 1 1 20 7.70

10 4 2 1 20 7.70

11 4 0 1 10 3.85
12 

Js 0 2 
10 7.70

13 0 3 10 3.85

114 4 0 Ii 10 7.70

15 1 0 1 20 3.85

16 1 0 1 10 7.70

17 5 0 1 10 7.70

18 5 0 1 20 3.85

19 7 0 1 20 3.85

20 7 0 1 10 7.70

, For Resolution of 3.85 linea/m 1-2

'7.70 g 11m
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infinite K-factor is 7.41 which is 66% better than the CF 3of the

Modified Huffman. For a non-complex image like CCITT document number

1 (see row 7 of Table 5-10) the relative improvement is greater even

at low resolution. In this case, the Modified HEAD CF 4at an infinite

K factor exceeds the Modified Huffman CF 3 by over 100%. In general,

the ESF for the Modified READ is about twice the ESF for the Modified

Huffman code.

Figures 5-1 through 5-6 illustrate the subjective effects of the errors

in several of the simulations listed in Table 5-10. Figures 5-1 and 5-2

simulate the output for the Modified Huffman code at standard and high

resolution respectively (rows 2 and 3 of Table 5-10). Figures 5-3 and

5-4 illustrate the output images for the Modified READ code for the same

relative test conditions. Notice that the legibility of the Modified

READ code images is poorer than the corresponding Modified Huffman docu-

ments. This corresponds to the indication of the relative FBF measurements.
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palers sucooesf. Cortainou applivatiooe. dant Is rentabiitt ne pourra etrs amourds, w3
serosit pas entrepriss. Actuelament, sur trouts applications qui out pu Otrs globalilaot
ddiflels. sizs sont au stade do l'ozploitation, six mutres ae mst vua donner I& priorit& pour
lour rdmlisatiasa.
Chaque application sat confide A un "chaf do proust". roaponsable ucsiwn do so
conception, do son analyse-programmation ot do a mise on oeuvre done une rdgioin-pilot@.
La gdudralization ultortoure de l'application r~alimdse dons catte r~gion-pilate d~pend, des
r~oultats obteniro at fait 1'objat dimso d~cision do Is Direction Gilstrals. Ianunsnh 10
chof do prajet doit di. Is d~part conslddrer quo son activitE a une vocation nationals dome
refusor tout Vartioularisme r~gional. fl eat aid& d'une #quips dlanaaiytea-progreznmura
at entourd d'un "groups dococpon hrE-drdtwi ca tdo fl±kroe-
objectifa giohaux" puls Is "ahier dam charges" do Ilapplication. qui soot adroasdo pouar avis
A taus leg services utilisateurs potmntials St miii chefs do projet.des autirm. apolictioas.
Le groups do conception comprend 6 A 10 pereonnes repr~mentant lea services lea plus
divers concernds par Is projuttat comporte obllgatoiroment uai ba analystesattachE & llap-
plicatlon.

11 - L'1MPLA2NTATION GEOCRAPHIQUE D'UII RESEAU INFORMATIQUE PERFORMANT

L'organisation do l'sntrepriss francals. des telecommunilcations repose our llexistsnce do
20 region@. Des Caiculatewra at te a imtes dust le paczd nu moinsa de SaiacaUplu.-
importantos. On trouve alnsi dam Machines- Bull-Goaman30.4 -Lyon -at. Marsoe.o-dooe GE- 12&* -...
& Lille. Bordeaux. T'! tMnri~r i &paiII.erin .. 4.

Bull :300 TP&-pragrammes 'ald~ui-rcmu;oia nuue mvc aisme
r~gions do Nancy, Nantes. Limoges. Poitiers at Rouen ; ce pare eot eosutiellement iitiisd
pour Is. comptabilitl! t~ldphoniquo.
Allavenir, oila plupart des fichiere necehsaires aux applications d~crites plus haut peuvent
Stre g~res an temps diffor 0, un cerain nombre dlentre eux devrot nhceasairolment etre ac-
cessible*. voire mix A jour on temps rdel :parmi ca. derniers le fichier commercial doe
abouns, I* fichier des reuiaignomenta. 1e, fichier dea circuits, Is fichier technique des
abonnis contlendront des quatitds considdrables dlbnformations.
Le volume total do caracti,'.. A gtror en phase finale sur un ordinateur ayant an charge ........
queiques 500 000 abonnia a 6t0 eatim6i &un millird de caractbres mu moins. Au mainis 1.
tiers des dones seront concern~ss par des traitemonts on temps rdel.
Aucun des calculateurs Enumirds plus haut zno permettait dlonvisager do tola traitoenta.
L'lnt~grmtion progrssive do tout.. lea applications suppose I& cr~ation dlun support cominun
pour toute. lea informations. wie veritable "Banque do donnotes". riparttbe our des maosa
do tr..iteanent nationmux ot rfgionaux, at qui devra roster alimentde, miss A jour on perma-
nence, A partir do La bass do I'sntroprise, c'eat-&-dire lea chartiers, lea magamina. lea
guichota do. services d'abonnenhent, lea services de personnel etc.
L'Etude des diffdrent. fichisra A conatituer a donc permis do definir lea principales carac-
t~ristiques du roaeau dlordinateurs nouveaux & mettre en place pour aborder I& rdalisation
du systime informnatll. L'obligatlon do faiv- appel A des ordinateurs de troisitnie g~n~ration,
Ats puissant. at dotes do volumninouse. m~moires de masse, a conduit A en r~duire substan-
tiellomont is nombre.
L'implantation do sept centres do calcul interrogionaux conatituera un compromia entre
d'une part Is ddsir do rdduire Is coat dconomique de 1'ensomble. do faciliter Is coordination
des 6quip.. dlinformaticiens; et d'aut-e part le refus de croer des centres trop important.
diffiels & giror at A diriger~et posant des problimes dlilcats deo scurIto. Lc regroups.
Moat des tralten'ents relatils A piustours, regions eauid-e-sp-ck~prntr
do lour donsiur -unwavlsilv rolattvernent-homogirae. Cn&que 4oniro, *..Orora sflVioh -un m-

lion dlabonnis A Is flin du VTAn,. Pian

La mime on place do cos contras a ddbut# au debut do 1'annie 197! 1 u ordinateur IRIS 50 do

mom. machine vient d'Otre mise on service au centre do calcul Interrigional do Bordeaux.

Fig-iLre S-I Modi4fied Huffman, standard resolution (Row 2 of Table 5-10)
Photo n 1 Document trt s dense lettre 1, 5mm do haut -
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Chaque application eut confid A4 & m "chef do projet", responsakle.succosaixement-de* a
conception, do son analyse-programniation et do ma miss en oeuvre done tan* rdsion-pilote.
La gndralination ulttrieure do 1'application r"oe done cette r~glon-pilote d~pend des
rosultats ebtaum -t fait --1objet d'im.-Afdhclode~ 1 D.eto a=Numis 0
chef do projet dolt dos l0 epr.ondceawoLrmi -Jf'
refuser tout particularism*e r~gional. U eat aidE dune 6quipe d'analystes-programmonurs
et ontourd d'un "groups do conception" charg# do rddiger Is document do "d~finition do.
objectifs globaux" pusal le "cakaior des charges" do 1'applcation, qati soot adressts pour avis
& tous lea services utilisteurs potontials at aux chefs do projet do. autres applications.
Le groups do conception cozaprend 6 A 10 personnes repr~sentant lee services lea plus
divers concernds par 1a projetpet comporte obligatoirement un ban analyste attach6 & l'ap-
plication.

11 - L'IMPLANTATIOtI GEOGRAPHIQUE D'UN RESEAU INFORMATIQUE PERFORMANT

L'organisatioa do lentrepris. franaise dos t~ldcommunications repose our lexisftence do
20 r~gios. Des calculatours oat 00E implantds done le passE au moims dana toutes lee pluas
importantes. On trouve ainsi des machines Bull Gamma 30 & Lyon et Marseille. des GE 425
A Lille. Bordeaux, Toulouse et Montpellier, tan GE 437 A Massy, enfin quelques machines
Bull 300 TI & prgumw~b a~-~annwtw'oLoc~e n raae.:-_
rdgion, do Nancy, Nanteo LI "age2, -POWjrco Rouen- -, t e seactima'44- - -e

pour Ia comptabilit# toldphonique.
A lavenir, s la plupart des fichiers n~cessairts aux applicatious d~crites plusa haut -peuvent -

Otre g~rds en temps diff~rd, un certain nombre d'entre eux devront n~cesaarement etre ac-
cessible@, voire mis & jour en tempo r~el :parmi ces derniers 1e fichier commercial des
abasmos. 10 flchior dos rouseignements, le ficir des circuits, le fichier technique des
abonnto contiondront dos quantts consid~rables .d!infnrYmstion&_ ----

LA volame-toal-de-caracthits-A hr-n he.inlmaa.1nt n n .92----
quolques 500 000 abonne* a 6W6 evtim4- A -un nrdlUard dJw cXurt&rww oair w.-v Awmoins !a
tiers des doandes seront concrne*s par des traitomentsaon temps r~el.
Aucun des calculateurs 6num~rds plus haut no permottait d'etwvisager do tela traitements.
L'lntgration progressive do toutes 1.e applications suppose la cr~ation dun support commun
pour toutes lee information*, tans v~ritable "Banque de donndes", r~partie mar des. moyens-....
do traitement natiocaux at r~gionaux. et qul devra roster alimentoo, mise A jour on perma-
nence, A partir do lIa base do l'entreprine, c'est-&-dire lea chantiers, lea magasins. lea
guichets doe services d'abonnemont, lea services do personnel etc.
L'Etude des difftrents fichiers & constituer a donc permis do d~finir lea principals* carac-
tWnistiquos du r~seaa d'ordinateurs nouveaux A mettre en place pour abordor Ia r~alination
du systfme informatif. Llobligation do faire appel A des ordinateurs do troisibme g~neration.
tr~s puissant* et dot~s do volumineuses mdmoires do masse, a conduit A en rtduire substan-
tieflement I. nombro.
L'implantation do sept centras do calcul interrtgionaux constituera tan compromia entre:
d'une part lo ddsir do rdduire ie codt Economique do l'ensomble, do facilitor Is coordination
des #quips# d~informaticiens; et d'autre pert le refus do crder des centres trop importants
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do louar danner uno talls relatlvement homog~ne. Chaque centre "gbrera" environ tan mil-
lion dabonnts & Ia fin du VI1rne Plan.
La mime en place do coo centres a debut~aa d~but do lkannde i07 1 : u ordinateiar-IRIS -50- do- - --

Ia Compagnie Internationale pour Ilnformatique a 0t6 instaild A Toulouse on tdvrier , Ia
=*me machine vient d~ftro miss on service aua centre do calcul lnterrtgi*Wa do Bordeaux;

Figure 5-2 Modified Huffman, high resolution (Row 3 of Table 5-l0)
Photo n! I - Document tr~s dense lettre 1, 5mm do haut -
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difficiles A gtrer et A d~riger,et posazit des probl~mas ddlicats do s~curita Lec regroup*-
mont des traitements relatif a & plusioura regions stir chacui de cern Kept centres permetra
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lion dlabonnds & 1s fin du Vidm# Plan,
Laiuaiblelft Vlaut do 06b 013trts a tiebute au debut do l'anzi~e 1971 I tn ordinemteur 1111" NO tip

UInlff~Y~ I nr STUrlt!q~Oa ! flU io us 1.IU5on iovrior in
nt~me macohimo vion* diOtra mice cn carviec au eentre de caicul intcrrdgional da 13Crda.,%.

Figure '--3 Modified READ, standard resolution (Rowd 2 of' Table 5-10)
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L'ordre do lancoment et do r6alisation do. soplications fait Ilobjet do d6cisicns au plus haul
nivoaa do I& Direction Gdo~rale dos T01communications. 11 West cortas pas question do
construire ce systbime intdgri "on bloc" mais bien au contraire do procdr par #tape*. par
palfrrs succossfm. Certaines applications, dont Is, rentabilitO no pourra, Qitnf asmirde,a
seront pas ontreprses. Actuelloment, sour trente applications qui ont pu Otre globalement
d~flnies. six en sont au istade de lexploitation. mix autres me soot vu dormer I& prioritd pour
lour r~alloation.
Chaquo application eat confide & tin "chef do projot". responuablo succosuivement do &a
conceputio. ae son arnAayse-programmati~uu u. tic a snlm anE wuvre usit. u VMApA
Tit ouAraliantinqu iltkrjpinet do 1'annlication rdaliade done cotta rdirion-oilote ddoend des
rdsultats obtenus @t fait lobjet d'ime d~cision do Is. Direction Gen~rals. Ntanmoins, Is
chef do projet doil dl. 10 depart conuidtrer quo son activitd a tine vocation nationals donc
refuser tout particularism* rdgional. n eat aldI d'un* 6quipo d'analyutou-programmeure
at entourt d'un "groups do conception" charg6 do rdiger 1. document de "ddllnitian des
nhietifs cnhmuu" nuii 1a "t-shfor dos charges" de l'aullcation. oui moat sdrash ocur avis
a tous aes services uiasatours potentie~xato aux cas cc propsr o aures appiscatioau.
Le groupe do conooptlon comprend 6 1 10 porernl reprdgentant 145 varvice. low pbliv
divers concernds par Is projot~el comporte obligatoirernent tin boo analysts attach6 & 1'ap-
plicatian.

11 - L'IMPLANTATIc1N GEOGRAPHIQUE D'U?4 RESEAU INFORMATIQUE PERFORMAkNT

L'urganileakia de 1'uutzapriuv franraise ties i6l~communications reposo mar Veuistance do
20 regions. Des calculateurs at dOd iwplantds dan* 10 pase au moins dana toutem lee plus
importauites. On trouve ai des machines Bull Gamma 30 & Lyon at Marseille. dos GE 425
A Life. Bordeaux, Toulouse et Montpellier. tin GE 437 A Massy, enfin quelques machines
Bull 300 T1 A programmes clablds dtaient rdcommont ou mont encore on service done les
regions do Nancy, Nantes, Limoges, Poitiers at Rouen ; ce pare eat esseatiellement utliad
pour l& comptabilit& tl6phoolque.
Allavenir, oila, plupart dos fichlers n~cessalres asix appLications ddcrltes plus haut peuvent
Stre gr% an temps diff dr6, tn certain nombre d'entre eux davront n~cessairemsnt etre ac-
cessibles, voiro mim & jour en temps rtel : parmi cos derniers Io fichier commercial dos
abouutdm. 1e (ichior des rweignements. 10 fichier des circuits, It fichior technique dos
Ihnnsfin r'nnt$.ndrnnt d.,u mnapflfign rnaldfrahl~t 'ofn ntf'e

tiers des doondem seront concorodes par des traitements en temps r6el.
Aucun don calcialateurm dnumdros plus haut no permettait d'envisagar do tels traitements.
L'intdgration progressive do toutes lin application. suppose Isa crdation d'un support commun
pour toutes lee informations, Uno vtritable "Banque do donndes". ropartieoustr des rnoyons
do traitement nationauix ot rdgionaux. at qut devra rester alimentee. mise & lour en perma-
nence, A pertir do Isa base do lontreprimo. c'est-&-dire lem chantiors, leg magamins, lea
guichets des services dabonnement, lee services de personnel etc.

-w -a _ -n.mts "WhiarS A. - .aa..-ua a A-Arnaia da dwfr..r an.;...na,4 a

dut symam.r iluormazu. iL'oosigazion ow zaire appei a aem orawateurs oe trorsieme generation.
Ir~s puissants et dotds do volumineuses mtmoires de masse, a conduit A en reduire substan-
tlnaa,..4 1c. a...ka..

L'irnplantation do sept centres do calcul interrtgonaux constituera tan compromis entre:-
d'une part Is d4ir do rduire I& coOt 6conomique do I'onsomble, do facililer Ia coordination
dos dquipes d~informaticiens; et dautre pert Ie refus do crder des centrem trop importanta

------------ r'- ~ . .- d-- ' - -- --- % t. . ..

meat des traitoments relatifs & plusiours r~gions star chacun de ces sept contres permettra
do lour donner tame taille relativement homogtne. Chaque centre "gftrera" environ tan mul-
Haon dabona~a A I& fin du V16me Plan.
La misso en place do corn centras a dibuto au dtbut do 1'annde 1 97 1 : urn ordinatour IRIS 50 do
Ia Compagnio Intornationale pour 1 'Informatique a 6t6 Install# A Toulouse on t~ivrier ;Is
mme machine vient d'Otre mime en service aui cantre do calcul lnlerrdgIonal do Bordeaux.

Figure 5-4 Modified READ, high resolution (Row 3 of TabTle 5 -10)

Photo n! 1 - Document tr~s dense lettre 1, 5mm de haut -

Restitution photo e" 9
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THE SLEREXE COMPANY LIMITED
SAICEUS LANZ - BOOLE - DORSET. ON 25 ER

vmm sms (94 13) 51617 - = 123456

Our hlf. 350/PJC/ZAC 18th January, 1972.

or. P.N. Cundall,

Win&n Surveys Ltd.,
flroyd load.
Roadin,
Bevk.

Dowr Pete,

Permit m to introduce you to the facility of facsimile

In facsimile a photocell is caused to perform a raster scan over
the subject copy. The variations of print density on the document
cause the photocell to generate an analogous electrical video signal.
This signal is used to modulate a carrier, which is transmitted to a
remote detinatiou over a radio or cable comunications link.

At the temoto terminal, demodulation reconstructs the video
@Wamlu whiph is tieA tn m inuwia thi deviviry nf print nvndlisgd h a
prutiug device. This device is scanning in a raster scan synchronised
with that at the transmitting terminal. As a result, a facsimile
copy of the subject documnt is produced.

Pzubabl 7 7uu hsve usw fu& JhIm fauliLy L" your or&ariaatizn.

Yours sincerely,

P.J. CROSS
Group Leader- Facsimile Research

Figure 5-5 Modified READ (Row 7 of Table 5-10)
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Recommendation T.4 (Draft)

STANDARDIZATION OF GROUP 3 FACSIMILE APPARATUS
FOR DOCUMENT TRANSMISSION

The CCITT,

considering

a) that Recommendation T.2 refers to Group I type apparatus for ISO A4
document transmission over a telephone-type circuit in approximately six
minutes;

b) that Recommendation T.3 refers to Group 2 type apparatus for ISO A4
document transmission over a telephone-type circuit in approximately
three minutes;

c) that there is a demand for Group 3 apparatus which enables an ISO Al.
document to be transmitted over a telephone-type circuit in approximately
one minute;

d) that for a large number of applications black and white reproduction is
sufficient;

e) that such a service may be requested either alternatively with telephone
conversation, or when either or both stations are not attended; in both
cases, the facsimile operation will follow Recommendation T.30,

(unanimously) declares the view

that Group 3 facsimile apparatus for use on the general switched telephone
network and international leased circuits should be designed and operated according to
the following standards :

1. Scanning track

The message area should be scanned in the same direction in the trans-
mitter and receiver. Viewing the message area in a vertical plane, the scanning
direction should be from left -to -right-and subsequent-scans-should be adjacent and
below the previous scan.

2. Dimensions of apparatus

The following dimensions should be used:

2.1 A normal definition standard and an optional higher definition standard of
3.85 and 7.7 line/mm respectively in vertical direction;

2.2 1728 black and white picture elements along the scanned line;

2.3 A scanning line length of 215 mm. Other scanning line lengths may be
employed in which case the scanning density should be changed to maintain
the correct picture proportions;

2.4 Input documents up to a minimum of ISO A4 size should be accepted.

4A-1
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3. Transmission time per scanning line

A total scanning line is defined as the sum of DATA bits plus any required
FILL bits plus the EOL bits.

The minimum transmission times of the total scanning line should conform

to the following :

3.1 20 milliseconds recommended standard,

3.2 10 milliseconds recognized option with a mandatory foil-back to the 20
milliseconds standard,

3.3 5 milliseconds recognized option with a mandatory fall-back to the
10 milliseconds option and the 20 milliseconas standard,

3.4 0 millisecond recognized option with a mandatory fall-back to the S
milliseconds option, and the 10 milliseconds option and the 20 milliseconds
stanbard and an optional fall-back to the 40 milliseconds option,

3.5 40 milliseconds recognized option,

3.6 10 milliseconds recognized option with a mandatory fall-back to the 20
milliseconds standard,

3.7 20 milliseconds recommended standard,

3.8 40 milliseconds recognized option.

The identification and choice of this minimum transmission time is to be
made in the pre-message (Phase 8) portion of the T.30 control procedure.

The maximum transmission time of any total scanning line should be less
than 5 seconds.

Note:The alternatives 3.1 to 3.5 apply to both the normal and optional higher
definition standard of 3.85 and 7.7 line/mm respectively in the vertical direction.
The alternatives 3.6 to 3.8 apply to the normal definition standard and the times
should be halved for the higher definition standard.

4. Coding Scheme

4.1 One-dimensional coding scheme

The one-dimensional run length encoding scheme recommended for Group 3
apparatus is as follows:

t
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4.1.1 DATA

A line of DATA is composed of a series of vari(,ble length code words.
Each code word represents a run length of either all white or all block.
White runs and block runs alternate. A total of 1728 picture elements
represent one horizontal scanning line of the document of standard A4 size.
In order to insure that the receiver maintains color synchronization, all
DATA lines will begin with a white run length code word. If the actual
scanning line begins with a block run, a white run length of zero will be
sent. Block or white run lengths, up to a maximum length of one scanning
line (1728 picture elements or pels) are defined by the code words in Tables
I and 2. The code words are of two types : Terminating Code words and
Mode Up Code words. Each run length is represented by either one
Terminating Code word or one Make Up Code word followed by a
Terminating Code word.

Run lengths in the range of 0 to 63 pels are encoded with their appropriate
Terrrinating Code word. Note that there is a different list of car' words
for block and white run lengths.

Run lengths in the range of 64 to 1729 pels are encoded first by the Make
Up Code word representing the run length which is equal to or shorter than
that required. This is then followed by the Terminating Code word
representing the difference between the required run length and the run
length represented by the Make Up Code.

4.1.2 END OF LINE (EOL)

This code wor follows each line of DATA. It is a unique code word that
can never be found within a valid line of DATA; therefore, resynchroniz-
ation after an error burst is possible.

In addition, this signal will occur prior to the first DATA line of a page.

Format: 00000000000 1

4.1.3 FILL

A pause may be placed in the message flow by transmitting 7':- . FILL
may be inserted between a line of DATA and an EOL, but never within a
line of DATA. FILL must be added to insure that each line of DATA, FILL
and EOL exceeds the minimum transmission time of a total scanning line
established in the pre-message control procedure. The maximum length
for a single line of FILL is 5 seconds, after which the receiver may
disconnect.

Format: variable length string of O's.
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4.1.4 RETURN TO CONTROL (RTC)

The end of a document transmission is indicated by sending six consecutive
EOL's. Following the RTC signal, the transmitter will send the post
message commands in the standard T.30 framed format.

Format: 000000000001 ------------- 00000000000 I
(total of 6 times)

To further clarify the relationship of the signals defined herein, the Figures
I and 2 are offered. Figure I shows several scan lines of data slarting at the
beginning of a transmitted page. Figure 2 shows the last line of a page.

Start of Phase C

DEL DATA I EOL DATA FILL I EOL DATA

I II

I > T >I T: minimum
transmission time

I of a total scan-
ing line

FIGURE I

(D ATA: EOL DATA EOL EOL IEOL EOL EOL EOL7 Post-Message
I I

RTC

FIGURE 2
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TABLE I

Terminating Codes

White Run Block Run
Length Code Word Length Code Word

0 OOI0101 0 00001101.11
1 000111 I 010
2 0111 2 II
3 1000 3 I0
4 011 4 Oil
5 lO0 5 0011
6 1110 6 0010
7 11ll 7 00011
8 10011 8 000101
9 10100 9 000100
10 00111 10 0000100
II 01000 II 0000101
1z 001000 12 0000111
13 000011 13 00000100
14 110100 14 00000111
Is 110101 15 000011000
16 101010 16 0000010111
17 (01011 17 0000011000
18 0100111 18 0000001000
19 0001100 19 It0001100111
20 0001000 20 00001101000
21 0010111 21 00 1101100
22 000011 22 00000110111
23 000010 23 00000101000
214 0101000 24 00000010111
25 0101011 25 00000011000
26 0010011 26 00001I0010l0
27 0100100 27 0001tO00I011
28 0011000 28 000011001100
29 00000010 Z9 000011001101
30 00000011 30 000001101000
31 000110!0 31 000001101001
32 00011011 32 000001010I
33 00010010 33 00000 IIOIOI
34 00010011 34 000011010010
35 00010100 35 000011010011
36 00010101 36 000011010100
37 000101I0 37 000010 1010 1
38 00010111 38 000011010110
39 00101000 39 00ooIIoIo!II
40 00101001 40 O0000101100
41 00101010 41 000001l01I01
42 00101011 42 000011011010
43 00101101 43 000011011011
44 00101101 44 Cx) 1O I0 I00
45 00000100 45 0000 IO 0.C I
600000101 46 00000101011O
47 00001010 47 000001010111
48 00001l1 48 0 I0011CIO no
49 01010010 49 000001100101
50 01010011 50 000001010010
51 01010100 51 000001010011

52 01010101 52 000000100100
53 00100100 S3 000000110111
S4 00100101 54 000000111000
55 01011000 55 000000100111
56 01011001 S6 O0000101000
57 01011010 S7 000001011000
58 01011011 58 000001011001
59 01001010 59 00CO00101011
60 01001011 60 000000101100
61 00110010 61 000001011010
62 00110011 62 000001100110
63 00110100 63 000001100111

A-5
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TABLE 2

Make Up Codes

White Run Block Run
Lengths Code Word Lengths Code Word

64 11011 64 0000001111
128 10010 128 000011001000
192 010111 192 000011001001
256 0110111 256 000001011011
320 00110110 320 000000110011
384 00110111 384 00000011000
448 01100100 448 000000110101
512 01100101 512 0000001101100
576 01101000 576 0000001101101
640 01100111 640 0000001001010
704 011001100 704 0000001001011
768 011001101 768 0000001001100
832 011010010 832 0000001001101
896 011010011 896 0000001l10010
960 011010100 960 0000001Il0011
1024 011010101 1024 000000l1I0100
1088 011010110 1088 00000011I0101
1152 011010111 1152 00000011I0110
1216 011011000 1216 00000011I0111
1280 011011001 1280 0000001010010
1344 011011010 1344 0000001010011
1408 011011011 1408 000000100100
1472 010011000 1470 0000001010101
1536 010011001 1536 0000001011010
1600 010011010 1600 0000001010ll
1664 011000 1664 0000001100100
1728 010011011 1728 0000001100101
EOL 000000000001 EOL 000000000001

Note: It is recognized that machines exist which accommodate larger paper
widt-s whilst maintaining the standard horizontal resolution. This option has
been provided for by the addition of the Make Up Code Set defined as follows:

Run Length Make Up Codes
'Block and White)

1792 00000001000
1856 00000001100
1920 00000001101
1984 000000010010
2048 000000010011
2112 000000010100
2176 000000010101
2240 000000010110
2304 000000010111
2368 000000011100
2432 000000011101
2496 000000011110
2560 000000011111
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The identification and choice of either the standard code table or the
extended code table is to be made in the pre-message (Phase B) portion of the T.30
control procedures.

4.2 Two dimensional coding scheme

rhe two-dimensional coding scheme is an optional extension of the one-
dimensional coding scheme specified in Paragraph 4.1 and is as follows:

4.2.! DATA

4.2.1 .1 Poarmeter.1<

In order to limit the disturbed area in the event of transmission errors,
after each line coded one-dimensionally at mast K-I successive lines shall be
coded tw~o-dimensionally. The value of K shall be set as follows:

Normal resolution standard: K=2
Higher resolution standard: K=4

Note 1: Some Administrations pointed out that for higher resolution K may
optionally be set to a lower value.

Note 2: Some Administrations reserve the right to approve only such appar-
atus f or use in the facsimile service in their respective countries which will
be able to produce a visible sign on its received facsimile message
indicating that two-dimensional coding has been used in the transmission
process.

4.2.1.2 One dimensicnaJ coding

This conforms with the description of DATA, Paragraph~ 4. 1.!1.

4.2.1.3 Two-dimensional, coding

This is a line-by-line coding method in which the position of each changing
picture element on the current or coding line is coded with respect to the
position of a corresponding reference element situated on either the coding line
or the reference line which lies immediately above the coding line. After the
coding line has been coded it becomes the reference line for the next coding line.

a) Definition of changing picture elements (see Figure 3)

A changing element is defined as on element whose "color" (i.e.
black or white) is different from that of the previous element along
the same scan line.
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a The reference or starting changing element on the coding line.
0 At the start of the coding line a is set on an imaginary white

changing'element situated just b'efore the first element an the
fine. During the coding of the coding line, the position of a is
defined by the previous coding mode. (See Paragraph 4.2.1 .3%)

a0I The next changing element to the right of a 0on the coding line.

020

bI The first changing element on the reference line to the right of
aand of opposite color to 00.

b The next changing element to the right of b, on the reference
line.

reference fine / -

coding line " E
a 0  a1

FIGURE 3 - Changing Picture Elements
b) Coding Modes

One of three coding modes are chosen according to the coding-
proceduire described in. Paragraph 4.2.1.3,c to code the position of
each changing element along the coding line. Examples of the three
coding modes are given in Figures 4, 5 and 6.

(i) Pass mode

This mode is identified when the position of b 2 lies to the left of a I'

When this mode has been coded, a 0is set an the element of the
coding line below b2 in preparation for the next coding. (i.e. on a')

2 0

reference line I

coding line NM I

JIG aI

FIGURE 4 - Pass mode
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However, the state where b2 occurs just above a,, as shown in Figure
5, is not considered as a Pass mode.

bi b2

reference line IN r///4/ I ,V
coding line I

ao

FIGURE 5 - An example not corresponding to a Pass mode

(ii) Vertical mode

When this mode is identified, the position of a, is coded relative to the position
of b The relative distance a b can take on one of seven values V(0), VR(l),(V (3 VRI ()ad4 ~
VR i) V L(3) ' VL(1), VL (2) an , each of which is represented by a separate
code word. The subscripts R andt. indicate that a is to the right or left respec-
tively of b, and the number in brackets indicates he value of the distance a b1I
After vertical mode coding has occurred, the position of a^ is set on a,. see
Figure 6) 0

(iii) Horizontal mode

When this mode is identified, both the run-lengths a aI and ala, are coded using
the code words H + M(a a) + M(a a ). H is the flag code word 001P taken from
the two-dimensional coce table (Table 3). M(a 0 a 1) and M(aa 2 ) are code words
which represent the length and "color" of the runs a 0a, and ala respectively
and are taken from the appropriate white or black one-dimensional code tables
(Tables I and 2). After a horizontal mode coding, the position of a is set on a2.
(see Figure 6)

Vertical mode

reference linet III
coding line I,- IIN4/ M</ 4liMII

a. al aa2

Horizontal mode

FIGURE 6 - Vertical mode and Horizontal mode
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c) Coding Procedure

The coding procedure identifies the coding mode that is to be used to code
each changing element along the coding line. When one of the three coding
modes has been identified, an appropriate code word is selected from the code
table given in Table 3. The coding procedure is formally defined by *the flow
diagram given in Figure 9.

Note:It does not affect compatibility to restrict the use of Pass mode in the
encoder to a single Pass mode. Variations of the algorithm which do not
affect compatibility should be the subject of further study.

Step I

i) If a pass mode is identified this is coded using the code word '0001' (Table

3). After this processing, picture element a' just under b is regarded as

the new starting picture element a for the next coding. (see Figure 4)
0

ii) If a pass mode is not detected then proceed to Step 2.

Step 2

i) Determine the absolute value of the relative distance aIb .
ii) If il 3, as shown in Table 3, alb, is coded by Vertical mode, after

whicb position a I is regarded as the new starting picture element a for

the next coding.

iii) If b I > 3, as shown in Table 3, following Horizontal mode code '001',

aaaI and aIa2 are respectively coded by one-dimensional coding. After

this processing position a2 is regarded as the new starting picture element

a for the next coding.

4 A-IO



TABLE 3

Two-dimensional code table

ELEMENTS TO BE

MODE CODED NOTATION CODE WORD

PASS b I'b2  P 0001

HORIZONTAL Ooa, al2 H 001 + M(oa ) +

M(olIa 2) Note I

VERTICAL a I just a bI  0 V(O)
under b I

a I to the aIbI = I VR(l) Oil

right of

bi
alb I = 2 VR( 2) 000011

a I b I = 3 VR( 3) 0000011

a I to the alb I = I VL(l) 010
left of

bI
a IbI = 2 VL( 2) 000010

alb I = 3 V L(3) 0000010

EXTENSION Note 2
2-D (extensions) 0000001xxx
I-D (extensions) 000000001 xxx

Note I Code M( ) of Horizontal mode represents the code words in Tables I
a-nd2,P aragraph 4. 1. 1.

Note 2 It is suggested that Uncompressed mode is recognized as an optional
extension of the two-dimensional coding scheme for Group 3 apparatus. The bit
assignment for the xxx bits is III for the Uncompressed mode of operation.The
code words with this bit assignment are used to switch into Uncompressed mode.
Table 4 gives an example of a code table for Uncompressed mode and the exit
from it.

Note 3 Furlher study is needed to define other unspecified xxx bit assign-

ments and their use for any further extensions.

A-11
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TABLE 4

Uncompressed mode code table

Imae attern Code Word

01 01
001 001
0001 0001
0000 00001
00000 000001

Exit Image Pattern Code Word

000000 IT
0 00000001IT
00 000000001 T
000 0000000001IT
0000 00000000001IT

T dengtes a tag bit which tells the color of the next run. (black 1, white
0)

d) Processing the first and last picture elements in a line

0i) Processing the first picture element

The first starting picture element a 0on each coding line is imaginarily set

at a position just before the first picture element, and is regarded as a white

picture element. (4.2.1.3,a)

The first run length on a line a a1 is replaced by a a IThroeite

first run is black and is deemed to be coded by horizontal mode coding, then the

first code word M(a I j) corresponds to a white run of zero length. (see Figure

10, Example 5)

(ii) Processing the last picture element

The coding of the coding line continues until the position of the imaginary

changing element situated just after the lost actual element has been coded.

This may be coded as a0I or a02. lo if a nd/or b 2ore not detected at any

time during the coding of the line, they are positioned on the imaginary changing

element situated just after the last actual picture element on the reference line.

A-12
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4.2.2 LINE SYNCHRONIZATION CODE WORD

To the end of every coded line is added the end-of-line (EOL) code word
'000000000001'. The EOL codeword is followed by a single tog bit which
indicates whether one- or two-dimensional coding is used for the next line.

Format:

EOL + I : one-dimensional coding of next line
EOL + 0 : two-dimensional coding of next line

4.2.3 FILL

FILL is inserted between a line of DATA and the line synchronization
signal, EOL + tog bit, but is not inserted in DATA.

Format : variable length string of O's.

4.2.4 RETURN TO CONTROL (RTC)

The format used is six consecutive line synchronization code words, i.e., 6 X
(EOL+ I).

To further clarify the relationship of the signals defined herein, Figures 7
and 8 are offered in the case of K = 2. Figure 7 shows several scan lines of data
starting at the beginning of a transmitted page. Figure 8 shows the last several lines
of a page.

EOL DATA EOL DATA EOL DATA
+ "i" (one-dimensional) + "0" (two- FILL (one-dimnsiona)

dimensi-(oedmnial

onal)
>T < <TI

'4 ~T I =

T: minimum transmit time of a total scanning line

FIGURE 7 - Message transmission (first part of page)
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!& b Yet

f-.0rizontal vertical

zoje codinAt mode codine

put a nn A2 rut so on &I
on

No End
of linp ?

Yes

zne
of %)age FIGURE 9 Two-Dimensional Coding".'$ F
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4.2.5 Coding Examples

Figure (10) shows coding examples of the first part of scanning lines and
Figure (II) coding examples of the last part, while Figure (12) shows other coding
examples. The notations P, H and V in the figures are, as shown in Table 3, the
syntols for Pass mode, Horizontal mode and Vertical mode respectively. The
picture elements marked with block spots indicate the changing picture elements
to be coded.

I I

H(0,3) VR (1)

FIGURE 10 - Coding examples first part of scanning line

~A-16
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1728 1728 1728

0 v(a), v(o) Q V(o), VR (2) v (0), v L(2), VO

1728 1725 1728

1728 1728

H, 26 V'i( 0)A, i7,o)

FIGURE I I- Coding examples last part of scanning line

V R(3) , V L(2) , V(o)

H 2)

mode V (1} V(0) H(3,4) ?
code: o 010 I 0 0 1 00 0 O I 000 1

4 FIGURE 12 - Coding examples
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S. Modulation and demodulation

Groups 3 apparatus operating on the general switched telephone network
shall utilize the modulation, scrambler, equalization and timing signals
defined in CCITT Recommendation V.27ter, specifically the preamble,
sections 2, 3o 8, 10, 11 and the Appendix.

5.1 The training signal to be used shall be the long training sequence with
protection against talker echo. (reference V.27ter, section 2.5.1
Table 31V.27ter)

5.2 The data signalling rates to be used are 4800 bit/s and 2400 bit/s as
defined in Recommendation V.27ter.

Note I Some Administrations pointed out that it would not be possible to
guarantee the service at a data signalling rate higher than 2400 bit/s.

Note 2 - It should be noted that there are equipments in service using, inter
cilia, other modulation methods.

Note 3 Where quality of communication service can successfully support
higher speed operation, such as may be possible on ;eased circuits or high

quality switched circuits, Group 3 apparatus may optionally utilize the
modulation, scrambler, equalization and timing signals defined in CCITT
Recommendation V.29, specificafly sections I, 2, 3, 4, 9, 10, 12 and 13.
Under this option the data should be non-multiplexed and limited to the
rates of 9600 bit/s and 7200 bit/s.

6. Power at the transmitter

The average power should be adjustable from -lSdBm to OdBm but the
equipment should be so designed that there is no possibility of this adjust-
ment being tampered with by an operator.

7. Power at the receiver input

The receiving apparatus should be capable of functioning correctly when
the received signal level is within the range of OdBm to -4OdBm. No
control of receiver sensitivity should be provided for operator use.

.4



APPENDIX B

FL~OW CHARTS FOR MODIFIED READ PROGRAM
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APPENDIX C

CODE LISTING FOR THE MODIFIED READ PROGRAM

PROGRAM NAME FUNCTION PAGE

MOD EAD Main Program C-I

CODEIN Line Code Subroutine C-18

of "Encode" Subroutine

ERRMES Error Measurement Subroutine C-19

M12B Packing Subroutine C-21

1 B Unpacking Subroutine C-22

STATS Computer Statistics of C-23
Coded Lines

4



UNCLASS!F I D

STA F.T OF 0-EC UPV INT .w'C~RA1 bSPmE=r1S02M 0EA.FrqT
c PRL;,'A MCDRr*1 00000010
C <t,/02/00 A*3rOD V~ A;79LE FlLEN) TV. LCG!C CCM4CK B~LOCK> 00000011
c <b/c2/Po :DDD V'I1 3LE FILE'ID T' Lr-G~rL STATEMENT> 00000012
C <6102160 A")Dr70 F:LEN) ASSTGNM~EPJT STATEMENT IN INIT! AL'ZAT:ONS> (n00000! 3
C <o/C2/P0 e ?)r7 '3ASSI'JG Pt.YJ)4ETEr. Tf7 "-rMES CtLL-DIAG> 00000014
c <6/02/00 t~oD1f~) PtSSZNG P. RtfMirTER Tr C'VELN CALL-CODE> 00000015
C <6/C2/90 CHANGED EVR) RS DIMENSICN FPCM 9000 TC 10000> 00000016

1~ 00000017
IPOLICTT !JTFGFZ(A-Z) 00000020
PEAL CF39CF4*EF';PTE 00000030

C**&**** LABELED CrptMJ:N /G32LIT/ *** 00000040
C 00000050o

CCMOOC-1 /G2~/?K3)().K3)LfI(2,ZI(2 00000060
!NTE-ZEF MASK.CC4S9LI9IT9LZBIT 00000070

L 0000005D
COMON/UFF/PELJF(602),CDBU(240)OTB3UF(60,2), 000000ooo

*STFB3UF(240), STt.T(3000) 00000100
VCrMN/HU/CrE(3r,22),CoDERr)(3,11) 00000110,
C0AMCN/ErAY/Fr,,,S(I0000) OOOOCI20
C *****s***** ***FILE DEFP\'I TIEN S ***** **** 00000130

C 00000140
CCMyCN/rILES/TrE,:MLPFlLtPLLFIL, CTFXLEgZFTL 00000150

c 000001 "3
C**********h***LAB3ELLED C0MkQ1N VAPTARLES *******t****000001-0

C 000001 30
CCVCN/IVAR,/PEL4I-X. VR-E$.E'3ASEC.-4P~jkX.EP.XMCDL!NMAXK 00000190
CCt4N/V!NLNVLNO.OTFr4N9w,!NETLOo-r)EL:3.OTrLPDELA, 0000023C

(* CL,TNELTTCDAT.TC)EL.ERPTFICFF17RWRL1Mv 00000210
* E, C'4T 7NLl.'CT *C:4 SEC ZNEC NT .LNNO!3F 9KCNT e 00000220
*IN 7C0 .1 2 F, L'TC7'O.C'T;FF, STFSIT. 0000"230

C 0 wM N/L OGI C/S,'0CH,9D. 1, G4 Y NC , wr. rTEcZFr- LEFT* C ICrL vr N' 9w H' TF# 00000r250
A FIL END 00300251

LCGICAL SEArCH. 01 AGSYNC,,r WVTE, LEFT, CHCOL,(DNE* th -I TE9FILFND 0000025C

C -EAD INP2UT 0'5:-PIATFPS 00O002pfl
S 0 w;;ITE(f'.100) 000002c0
103 0 R,~AT ( ISP- Ft,E T" S : INPUT(=I) r D EFA ULT =D)?I) 00003?30

AEAO(5. 110.Frr= ;0) ! NSN 00000310
113 F,-1 M -kT I) 00010320

IF (!S~~.M)GI T_- 315 00000?'0
IF (INS'w.NE.*!!) ' TL' ') 0030040

C 00000350
C 'IFAO DIAGr4ST7C SW7'TCH 00000350
C 003007n

114 wk!TE(6.115) o000303EC'
115 FCc~v4T(f.;! IGNCSTI: PI1NTCJT? 1Y Cl N): ') 01C 0U7)ZC

r-Etr0(U%110) 7N~S* (ND000400
IF(T'JSY'.cO.YY) G(- TC !16~ 0 q00, etIc,

IFI~.E3N)G7 T- 1-10 000 304?0
GO TC 114 030 CIOa30

113 CCNTINUE 0001n440
0It CZ.TcUE9 000004 53p

C O03 001 0
C Ed.D J' ?\Um;!Er _F -3ELS ')Er LINEJ 'Doco004

S0003CI~ I I
120 CCIKTIN'UT 000004CO

Vj; 1 T E ( t 1'S0 o00fl0~o0
133J FVYAT('t$Fr.797' 'AXIMUL'i NLIiET '7F DELS PrR L INE * 0100"31 1

F E4)( S. I40,Ff=120) P'L~i.X ()e)0 0 0 l 2
140 F3J'MATC!4) 030) 0:)01

I F(:'=-L MX... CoAJDPL LiX aL E 1 2 ) G r T f 16 0 0 )0 0 C>40

Gfr T D 121 0 00 10 7 c
C 0000 1 10' n 0
c T!AD V7'TICAL 75AMDL!'JG 000il- I
C 00 0D0 ( 1) '1

If(I cCN 1 NF ()o il:c'f 0
wF I TE ( 11,* 1 7(1) 000 01" : 0

17 ) F .rAAT I S F,4T Fr VrzT 7C AL SA IDL 'NG: ') nfl0002 In
RE LJ (5 1 F. . E=15'= If v" 's 00010640

IF) FC ;;' %T 2 ) 0003106,;0

G-1 T. ICO 0 0 00A 0f

C 30 0.3 0 C

C 00 '! 1*

4JNC L! S I 'I F



"7~(~\E ~l.MiLTErZ K: UNLSSF* 000 0076 0
§2.14 .E, I C0) K 00000750
t~C7!-"IKA F. 300 0) GL TC' ?00 00O3007 0

w I T' 1 -) K003n7'7 C
6L C'o 00000730

000 007Z0
F 7,P- 3 't fNDH0 00000P33

030 0'Fl 0
201 CCKTI!\UF 00000?20

WRITE( f 0213) 00003 5 33
10o FCL v T( $FTFL' E "7F -)TTE&N PHA*SF ) 00000840

rFAkI(5Z2.fr00 E-PHASE 0000OP5
220 Fu \ll T 11 ) 00000660

IFEE5..~' \0.FPH'SE.LE*.3) G7 Tr' ?40 00000570'~RI T E( 6 ,I"c) ) E )HI SE C 0001550
GC 73 2(10 003008;0.

00000930
?F A) T IMU W k-.j~rFS5ED LIN~E LENGTH 0000OC01 3.

C 0010 3"201
240 CTIU 000 00 '30;

Wr T'((.. 2'0I0001C0,
253 F.:r'lAT 'Suc 7r %4p\,1m,,i4 CV?4P;ESSEr) LINr LENGTH: *) 0000050'

RF A!-.1 40. F277=40) C14PMAX 000009053
SGC' T' 320 00000c'0

G5C T.- 240 000 0e'01c
0 0001 0:)0.

C :;FA 43 JA1lF- ,F SCAN !t.S T 2 BE 0CFSSE0 00001010o
3 20 C,: T t)J 00301020

vvk!TF(t .330) 00001 010
3-3 J f :,iT.S Njm0Fr -2 SC,'N L INE S T C FIE PVCCESS ED=? C C00 10C)4

PFI( 5. 1 40. FF T3? 0) L I'MA X 00001 01-0
I F-L 1 N-4 A.-,r . IAND. L IN41X LF *300 0) GO TO 29 0 000010,10

I T E c . I '3)t 1'r4MA.x 0001 07 '

STC' -':? 00001060
C 00001 0n0
C F ADP 0000!1130

C00001 11 3
2C53 CANTTNJr 00001123

WRITE(6.2c',) 00001133
2c) V TU ---C'MD (m4=MfNU-'LT=T.'3.N=N0) ERFCps) 0) 00031140

r FA )( ~.110(.E:4r 2P0) FlCf-MCD 00001 110
IFG TC. 300 00001160

IF(L . .TT) G' T') 315 no0031170
It T9R '1''N1)c 3 283 00001100

130 00001 190
C 000012:3D

A ~ D F 7 L C A T 31S 00001210
C 00031223)

3 03 0 ' T INJE 003001233
E F L 1M =1 00001240

30, :E~ 5.140 ~P <T9E rZL I M 00001250
',) U .c5 1? !..0 9 C G-, TCE 31 0 00001250

Er I!~ F~'t M+1000012' 0
.,2 10 00031290

31J CCN7IN'J- 00001 20
Fr:1 IM I 00001330
C. T 0 3 5V 00001310

C 00001320
C *~T3f<T T! C'F VILF AND3 OPEN 00001333
C 000012,40

I1 C IN11NUE 00001350
C 00001353

EI~IaIY~1000013,70
RE AD ( 3.315. EN7)317 E F O.S( ErFZLIM) 0 0001 3 90
FRrL. 1vA=rQL Tm+I 000013:z3

31. F E.4 D( -l. 3 1 END= 317) E R G ( ErrL IM) 00001400
311 V 0 -- V 11 6 00001410

E ,- ,'-P i cfD' r M ' ' -c EQ LIM 00001420
E LI.%AFRi FL-7 l1 0 0 00(1 6 3 F
GC: TC- 71" 000014410

31'7FR L 1 1 '4~I- 1 00001 410
C 00001450

353 CON71NUOF 00001 470
C 0000144~0

36J CVONTINJ!7 00001 4=0
C W7 ITE INmI1T E8L9:A'AETEC S 00001500
C 00001510

WrITE( 6*400) pFLV0'. VlES .Ko EPH-"SE*'7 MYX L9 tAX 00001520
400 FCR'T ( I1'4pkd P!ZM!TFFKS1*/ 00001533

10*MAXIMUM NJM9REL. OF PELS 09r LINC-''. 16/ 00001"o0
':3V -TYAL- SO MPLING: t~l .14/ 00001550

UNCLASSIF!LED



UNCL9 SS IFIED

O SPARAMETER K =1,14/ 00001550
* OEPRot P'.TTEFN P~i-SE =9,74/ 00001570
* 'OMINIMUM :23iPFESSCD L114E LrPNGTH1 =091491 SITSI/ 00001590

* '0NJMREF 7F SCAN LrNES TO 9E Pl;r)CrSSED =esrz' 00001590
IF C rl-,MC3e' 0. 'N) W' ITE (6. 410) 00)00160c

410 FTR'44T ('ONO EVF-RS INSERTED') 0000161 C
1F(E- lAC3.0.MMi) a:ITE(69140) (ERFCRSC )*I=1.EFPLIM) 0000162C
IF( E1;:MCDeE0.TT) W; ITE( 69420) EFRULMN 00001530

420 FCr.MAT(',12,* ERROFiS CF8TAINED F 'OM EF'ZOr TAPE#) 00001640
~~************3EGII PREGRAM ******************0000165C

C 0000165 C
C INITIALIZE 00001 67q-
C 00001 653

T CDEL= 0 00001 69a
TC 0 A.TA=0 0000170d~
ERIkPNT= 1 00001710y
ERPCNT=0 00001720
INLNCT=0 00001733
EPFF=EHASE*1 024 00001740
CDFiL:T=3'7 0000175C
COTELP= 1 0000I1 0
CDELP=O2* 1 00001770
CONSC= 1 003017?~0,
I NrEP= 00001 7':0
1 NC DO= 2 00001600
OTqEF=l 1 000010
OTCCO=2 00001820
#H ITE=.FD LSE. 00301 S30
KCFYT 1 00001840

C 00001850
DC2 900 1=1*240 00001 e60
STFEUF (I) =0 00001F70
(:D 3UF( I )=0 OO000018~

803 CONTINUE 00301 8?0
DO E850 1=19C60 ooooizon
rT2UF( I.'-TREF)=O 000017'13
GTJLF(I.C'7CGD)=0 00001020
DEL-7UF(l1,IKN EF)=0 000017~30
PEL2UF(:,lNC"-)=0 000010O*0

E5 3 C '\NITIN UE 000017,53
SEA7C9-=oTRJE* 000010603
SYNC.FALsEV 00001 70
wr' 1T-=.FALSE. 000 01 C90

C <6/02/30 AP!)FD FnLL'-W!NG STATEMECNT> 00001 9:31
C 00001--52

FILFNO- = oF4LSE-. 00001 9'3
C 000 01 O'? 0
c. iEAPFC M3'OE: LC7 K PC;, EI'Ll W3T-BY-BI7 00002030
C 000020! 0
.o00 C C NTI NUC 00002020

CAL- 0-,ET-E(13,",LL :T S.L) 0000 1 333
G' TO (-1O9,;3O.c3O9Q2O)*MCDE Ono(, -040
sT- 00o Oor) 02orl0

SI0 CONTYNUF 000 02060
C 003021070
C ECL NCT FJNJ\.3 VNZE P-INTEF~ P.ND TP.Y AG6IN 000 020=10
c 003020;0

C:)EL0=DEL0+l000 021 n0
GC TL : 00 00002110

(720 C ON7INJE' 0 1302 120
ST,- '-J r, 0 00002133

1730 CDNTINUE 000321 41
C (10022 fl: I1C

C OL CCJN.1 0000211 '-0
C 00002:170

SP :H= *F L Sc 000110 I

IF(Ar,17C) GC TjC35 03022200c
7S 7=TRU'. (00 0L2 1 0

cTQ -60 01002220
C' 5 VT I N UE 00302 - 30

r .3ET JUTPUT t 2MLINE T,,- 0 t.ND Wr1TF OUT 00332,250
D-- C50 '=l 60 000 0Z21 0
CT .LF ( .T CO) =0 000 0-270

950 r ~T PI4UO 000 0.'~
I ZT ' -) CTLJtsM, - (C %'X9TBOUF(!,k-TCOF') '1 960) PooC2~

0TI. N N(=L N N2 3 (0 0 '3D
C60 l~rt.2INUE 0 13 123 I1 0

F (L -2 )q t5* 1010, SOO0 0222220
C'65 ST c qt' 03") 3' C
1000 CO.4 T IN jf 030 0, 3A 0

tfNCL' SS IF ITEl



JNCL! SS IFTED

000 023EO
('f PF''->MSINL l)C~ .F - 7m."LETF L Nc 000 03s

( 1; 3T ,3T 'UT UT R~JFFE., TCJ, wHITE 0000 ,'
c (r NLY "~LACK LJN LL f3 113f FF TED) 010 023Pfl

C 000 0?3? 0
20 1001 )) 000?430
2T~.~( 7T 0 C0002410

1010 C.T1Nj P 00002420
C 00002430

1~ N0Fx= 3 0 00 02 440
CGjLO Z 00002450
'TELO 1 00012450

0! 00 0234'a
102J CCNIINUF 000074-0,

C'kLL .- F!7N0, (IND0EX, Z:LCR*STdTUSqL1 00D0242f)
D~ T ( 1 030 . 1070. 1 D7091 03 Si1 040 ) .;T ATUS 000()25001

1 2 3 4 5 00002510'
ST0'. 1000 0 0002 5' 01

c 0 00 02E 3 0
~ :~j 0'>~;Cli".2-( L'NOHF CUTPUT LI~ 0 rs

oooor-'-50!
10-3) CC N TIN J 0 0302 ' 0'

C r41 0 0 0025 7 0.
ZE (JTEL---FLMAX) 10319103291050 000oorsco

1031 ', II'j U 000025c0
1 F( C HCCL )C 2LDF= ACD C C.L2 '+ 2. 2 +1 00001600
I N:') X= -~00002610

GC TL: 1020 00002620
300,) CCJNI1JE 00002--'30

C 00002610
c -)UPFCr-. Tw,-T)TAFNS!NAL DECODE 00002 1150
C 000026c;0
C 000 02670
c F:: S7.S7"T 7UT::JT 3J'-FEt. TO WHITE Ooo002SQ0
C (C"h.Ly CL;CK 245WYLL :3E INSErITEr)) COO00269 0
c 00002700

')1 1010 I11.60 00002'710
FuF (1 .- C')h 00002720

3010 CCNT!NUE 00002730
C 00002740

INO~xz300002750
ThLC~ 1COO 02760

CC ELO 2 00002770
C ~0000?130

3020 CCIST7NJE 0000270o
CALL T*SJ(PE.CLCSAUL)00002EDO
GC TC 131')),10'70.10)70,1036,104)STPTUS 0000251 C

C I 2 3 4 5 00002620
STrP 300'1 00002,S3C

C 00 O284 C
C -7UN ;2CE0; L7CK PCJr NEXT RUN 00002S50.
C 00002850

303D CC:NTINUE 0000"B7C
jNF&LSF. 00002E30
IF(:TL--PLVAX) 3031.103291150 00002p~C

30i 2 CON TINJF 00002 0C
1 c( CHCL ) C Lr- D(C L -)P +2. 2) +1 00002c1 C
I NOF X=3 010 02' 2C
GO IC 3020 000 02 3C

C 00002P&c4
C 000 029FC
c LIE LENGTH=0'5LMPX: --HECK FOP. FILL AND LCOK FCR ECL 00002t5r
C 000 02 7C
103? C~TNT I"UE oooo--Ck

ZEZC= -1 000 02 ;
1 03k3 CC 147 1NUE 0000200(

ZF RC=ZCRC + 0000301 C
CtfLL *3ETEC.MC)5,LtITSvL) 0000302c

c 00003011
GC T7) ( 1 034 .1 0'0,hO q1090) MC 7F 000O0-204

C 00030305(
C CHFCK FcR FIL.L 00007005(
C 030 0007(

1034 CONTINUE 000030 3(
C ~0000340:

CDE~c=Cr)E;3+L00003101
IF(L31TS*E.0*) G7 T 1033 0000311(
TF (ZECC..LE*10) ;C TO 1070 000034121

C 000031 3
C E2-L FCUN ; CHCCK TYtDE 00002I 44

C 0000315
CALL GE-TLr( I,4rDF.LH7S5,L) coo0031 ',

4 UNCL' SSIFTMD
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IF(LtAITS.F).l ) M?0-=2 00003170
IF (LBl iS. FQ.0) '4I 00C'031QO
GC 70 ( 137C1,1Of0*.o0.10S3),M.)E 0 00 031: 0

c 00003300
c dcic~TUC- FCL Df-TECTD 0000213)
C 00003!??0
c 00007'230
C EOL1 DETECTED 000 03243
C 00003250

1035 CONTINJE 0 0 003-1.0,
CO EL P= CDE L:D 000032701I
STATLS=4 000 0?290IF(LTE LPoLE.1 ) ZkONSEC=CONSEC+1 000 032z0I
IF(CONSEC-2)105-09130092000 00003300i

c 00003310
C ECL2 !ETFCTED 000o 033? 0
c 000033301
1040 CONTINUE 000033401I

CDOELP=CDELn+L 00003350
STA ILS=5 000 31360

c 00003370
GO TO 1050 000039

C 000033; 0
c PZORLE'1S.D!:CLEMS 0000-%400
C 00007410
1050 ST:2P 1050 00003420

C 00003450
C LIVE LEN3TH CrP=ECT. EOL DETECTED PRrPERLY; WRITE O'UTPUT LINE 00003443
c 0000345r)
1000 CCNTINIE 0000 os1o

CDELP=C0EL0 +L 00003473
h71 TE (' ) CTLNNI: PFLMAX,(CTRUF( 1 s TCCD) t I= 1 60) 000 054 0
0TLNN3-=L~lN' BE 000 034z 0

1CS ~ 000 0153 3
IF(LN=) SYNC=.7TFUE. 00003510
TEM,= :T;Ef 00003351 3
CT F cF= TCCl* 0000:7F, 0
flT .CJ TEMP 000 0'h4 0

G'- '7-.) 1300 0007550,
GC TC 3000 000 025"0

C 000075S70
C LINE. T-' LPNG C: '.- A5.T7H 0C:30 5o3
C COO 075 O

1070 ZCY~T NUE 00007(3C
WR 'TE=.F4LSE. 00003f510

c 0003 - F 20
C LI'E: S5Hrr:T 000071r30
c 0010761 0

1080 C?"TINUE 000olbl-0
!F.N3-Y~ 1-- 10')0 oooc3f "0

C 303 11167 0
C fj o, TF LAS$r G-C LINF 003)) 0fla0
C 00007f !0

W71TE1?') CTLN' .;DL,X,(OITflJF(T.TPEF).!=1.60) 03007-03
SYNC=.FALSE * 0000171
Gcl Ic 1110 00300-20

10(;0 C-11147It, JE O03333713
C C3003740
C 4; IT~ ~H ITC L'' 013 13750
C 00100 -,

DC 1110 1=1. 60 c 0 )0:7 7

1100 ( 7Lu=( I TC 1) 3 0))1 11
V ;IT r(2 r FT L .LM AX LTP f ET r r)).I1. 60) 0 1d)C 7

11 F0 !- T S 4 A ~ -) =oo L0 3~ 14P"rF( )1)r ,

GC 7-v c30

200.) CL-NIINJF 000~ 1-P0

0 1J F u't;.t(0E A , ,7, D FTL CT D 2.3. F CL'S5' 0Y 1)

c 0 0 331

FC P '' ~03 () Ml3I
k% FL T(; T C'17 T -L~ b c ic ;, TF I I KL T T1 z 1

~0;10 F C- T(' 'T .L NJ 11 2F -,L L.012r 'T = .000/OJ
' 7  

-L -I li - Er F CpE 0TP 177S = ' .191
* 0 T T A L PJ'I9 E;: - 2-3' k1 L " 'S = ''/ 0 Y'

I *CT- 't L 1 .IE~r 7 3 L 'T LltlJ'S IF 0cE),E7 1, '.I

4 JNCLASSZ !E



UNCL S~S IFIED

I( "T F PT G .1 4 *6 0 0001

00004

T~ 0 ) C F -f 000,14

F, SF- r.T:N F AC T C FC r' 4 M A C H INE (CF 4 =*F8. 4 ) 0004
030 0a

5/0?,21 G 7FD :34SSIN P4 "TEP TO- EPPME S Ct LL-'3IAG> 0100'.

00) '.

STCr ')()04

S J -- :JT I', S171 _ E L, IT S v :F. Wr), L) 0 P 1)

~****L ; -LE F_ MO /0.32 E1 7 **** 0 D0in

IN 7 ' - '3K. C-1 W.SL1,31T *LZb!T I00') ,

CCMYN/ /:EL J b O0),CDOPUF( 240),"T2UF(60.2)* 00 0.
* Tr00jf(240)v STAT(3000) 0000C4

cC~Cv \/WFr /C- 9E( 3 c'2, v2 )CvC ''I 3, 1 )) 00a
C cy 1Y/E'RC)(100 ) 0 000')4

C L' EL L 1: C JN M 0 N V I tDLFS *******0**~~ 0004

C C 1 !CN/ V A7 / 'ELAAX , V,S , ED:1AS El CM-AAX. E~rmC0D L' " MAX ,K 0004

* CORL T , IN-LCT ,TCD ATA ,TC DL , EPZ NT , qCFF .t -L I 0020 O.
*- rrNT , NLNCTC?SEC ,CN Er NT LNNOEF v CNT o 03203.
* I NP E , TCU ,' T;El=ST9_ T 01004.

C U -A"- /LJN, -C / F -4- ,DI ' G ,SY,. .Wr ITZ7.c LEFT .LC CC , E , W H'TE, 0020'
AF ILONP 0020'.
LC6! :L SE' CH.3I.;'GoSY"CW ITEZEO, ,LrFTsEHC,0L, CN.WHIT. FILEJ., 00004.

c EEIN PPCGz' t*********$*** 23
C O C104.

p0 =4 0000r 4

C 0000'4
0C '-',I NEX OT p. UF 0 000'.CI

0 ENCODE N' L!.N T
F 31 ECESSA-Y O0000'.

C 0,13,04
If- YT+rEL I-.LE.CDELCT) GC1 T' 200 0000'.6
I' f I)EL:T -' L+1 ) 1'0 .19 0. 1 E0 0000'.0

170 j T> 1 70 0000a
I1a3 OcN7 INJF 0 D00'

S T F "jr( 11)4 1rT : JFL.CC00,sDLCT-C2ELO+ I 00)004

CD-_ I- .0 (C Crt. C T -CO ELl n. )l 0 ) 0 4
CALL- rt4ED[ 0002D4

FOG C '] NT I N'J 0000'.1
% Q 9zsI14 3 ( 5 TF PP , C:OLP. L3I T S 0000C4
1-=LCI TI 0 0 004
IF I- LT.1 3) G-, T_- 250 00004
JP( L E5).1 I .A'4.wZ3,. CO, EI9( 3. 10)) Gf T-, 300 00004
1 F I 31A41) . W='. EQ. CrlEV2( 3. 1 1 (7r TO A400 000 '.

2 50 ((NI 1LJ 20 O 1
0100d

~ ~ 02004

MO JP ="2 00004
T N000'1

400 C NTTUN L 0000t

RE TU-_N 0100,
EN 020 0

StUOA;,-UT!NF FNCrOE 0000'

C 0000,
Iht** MhoPL I(-.V' TT2.IT !*****Pt^4- 0000,

C 0000

c I T DO .~3.r4, K.-4 3 T2. Z21 T 0000
c 00030

I A . A 'K L '! * Z T 0000

c4)1)1



'JNCLASS5 TF IEr)

* STF3UF(240). STA.T(3000) 00004-" 0
MM-lC/HPF;/'0( 3,02) 9CSDErl( '1 1 00') 067 O

C-A~.CN/FPAY/Elrc S( 1 o00) 00O04e')3
(**$***********~ FILE £EFEIKITir-S 000*********Aooo&o

C 00004 '?')
CC AICN/F LES/TF., LPFZL*P[ELFlL. CTF IL,E F IL 00004r*!'

c 000f)0 40
C******'*********L5 tELLED CCM-'13N' VAC!-lARLES ********** 00304E'50

C 000 04?60
--:~ -N1V-/EA tVR 3EPAS9MD.- ErCv NMX9 00004?70
CO AMCN/cv A:./I LNl3.0:TLNNC 9CTELWli NELP9 CFLr.OTFLPCDL.,* 000 049q0

*FprC' IT, I NL!4CT CP NS~iCEMFC'lT9ULNDBF9 KCNT 9 00004co0
* NCOLDI N .EF,CTCOD,0TrEFSTF91T 00004912

C 3VN/L OGI C/S E:fZC I 9SN-9WIT ~n9LF CL9 E9A IT 00004;3D
AF IL END 00104S-3 1
L-5 IC AL S EAC*CH# DT AG SY JC W, 7TE. ZE, -LEFT 9CHCOL 9CNE WHI TE vFILE N1 0('J04?40

c OCO 044950
C**********~*********s*** EG' N PC0CG=AM 00r OA******* Cc, 00~A9

c 00 0 041C70
C Il I!TI P LI 7E VA :zI FLE S 0004COO
C 0000C: C,

KC NT=K'NT-1 000 0~oo00
C0)ELCT=32 000050~o1 0
COO.- TAO0 00005020
D- 50 1=2*240 0000'030)
CD-WF(lI)=O 00001.040
STF-?UF(! )=0 00001041

S0 CtOi TT14 J 0000f,1057
C 0000501,O
C 7.EAD IN'JT PICTU7E FILE 03001;070
C 0000cr0p0

100 Cij-N7INUE 0 1) 0 10 :: G
c 0 0 0 05) 1:
C <5/02/30 ADDED0 F:-LL ;kj:IJG STATEMENT> 0000 ' :0 3
C oo000';7

IF (;z LENOr)) GOT 3
l 12J oooolior4

C 000 050t"
000513D3

*NLNN. T NILCT, I ~l- JF ( ,!NCD) =1 t 0) 0'001 1lIi0

IF('1JELCTol-T.PFL'q.K) CA.LL EXIT vo000513?
I N LNC T = NL N (T +1 00005140~

C L'- Ar C JTPJT L"4'W 'LJM3Er 3.JFFF7 000 051 r D
C CO0 09- 17 0

LNN, 397 1'4L N 0 00 1) - !)
I F HCTL NN -=LN 14JO3F 0o0051 il0

C CO00'23 C
!F N' LL~\4( 7TO 140 0302 cl003 0 C 1'o

C wZ WI T 7 I x E,-L 1 'S 0000' 230
C co000524 0

123 'n -IN'JE 000052 ;,
C 0009405251
c <f,/C2/--0 D)- F" LL eiI J ST .TFIAr"'T> 00003',?'- ,

c: 00005290?
F!LF-N) 0000o;214

00-7 1-3) 1=1.C 000 cS1150

13 L L 7T 1 C 0 0 0')K

12 C T I U'( () 0 030
13 : 1J~ 3-)7 I. 0000 31

C ~ lj 0 0 D " 3
C C-'ST .? 000053!

C 0 030' 35330
14 ) C Z 1'4 1' 010 0'~ 1 c'

c 0 00 0!-! c
I ''. (A , ( I1 L T -I *. 5 6.) C r, 0100 1) : 05

c Ir .z-,1 -J f-AL C. 14 000 ~~30
T ~ Cf ' lL 1 1) 0)1'', C

Cl 031)0 y; '

CALL0 1 o C 10 L)::L,-T 71 T0 0 0'Th

E-~~~~~~T~ )CL > ~ _L1' 00 '21



LJNCL!! SS; TI FD

IF( 4,1( PL<lUr( IINZOD) lI. ) *EO*0) GCX T' 150 00005720
0000 730

F '757 t L-,!:-9fT RLACK -,E'JC, DE 9-L ;E',GTH- W'H T= qJN 0000'"4
00005 '90

CALL =CCLN (3,.,f1LCT,CDVT.Z0'"E) 09005i750
-'C L 4-2 GO00, 0~"

000 0"R79
( CALCJLkTF qLJN L ' 6TH ANDO Et!'CO5'E 0 0O0,7::0

03001600o
I9 C D1 jT I JF GODOS i 0

:UN =0 000 055!)0
nC 203 I .,ELM3X 0 000' e3 0
P EL= 14 F- J F ( 1 , IN C D 1 1) +1 0,0 05e 4 0,

!F~.0.CA) GD TO 180 0 InO-5 D0.
CkLL 7 -6rL.N (-U' , =L F ,ELCT CnDTiU, DE3 n'3ooSp6o
I F ( *N'T JIA S) GC T - 170 000050701

W IT 7(fl,1 63 ) 7U DLT, !1, T00 D0'orepo
16,) FORiAT(473) 0330 059 3 '
17) C GNT 1N'jE 00 37;0 0

"Ui4= 1 001) 0 CI 0
POLAP=.#:0DU~l-LA- ?2 +1 0)0009'92 i
GI T 200 003005z33

1 P Cft +'47IN' 00009E4c
P UN= ",JN+ 1 0 00 017-1;19c

20 ) CCINTI'UE 00309750
CALL CcELI4(-?UN.PrAC',CDELCTCrrATA,CODF) 000 0c' C
1Ff *NrrT.DI'G) G:) T-- 210 ()0DO05-z
RTE(5,I60P F UN.PC L. '.CDELCT,CDDATA OO030O332

G,- TO 213 0030(0! I
C 0000O602 C

C T*c--DrAE S!C'4AL CCO'INCG 0000603 C
C 0300604 C

633) C0;jT IN'U 00O0bo~jo
E TF F I T=STVF9 r +1 0030(35C

C 000 060,7c
c OV;7T'7 -)NF ECL2 000 060qC

c00 0C ODO
CALL CCEOl,,.,.OLTCOT)0000( 100

000 04 1 0
3~E7 A,) TI? LEFT EDcsE-1 i. JD P1LtPFITY=WH-ITE 00006120

c COO061 30
A0=) 0O03(40
P,2L'- 00006150
L EF T~ TP'J E. V000f(153

C 003 061 70
C ECECCl Al 0000f)F O

C 0030(1 0O
620 C:CNTINJE 00006200

1=4 0+1 00006210
If--( 1GT.Pl-L W.X) Tc b40 00006220

(-3) Crf -,INJEF 0000r,230
PEL~4(FLP'UF(1.I iCC). 1.1) 0000240
IF(=EL.NE.P-L) GrF TO' 643 00006250
1=! +1 00006250
lF(l.LE.'ELM',X) G(- TO '730 00006270

t,40 CO-,N 7INU 0000(?eO
AI 0000( _9

c 00006300
C ')E7ECT 3 1 00006310
C 00006320

I=A0+l 00006330
IF (1 GT *L AX ) GC' TL 665 cooor-.40
I. (LEFT) GC TO 6&5 0000(345
PFt-:l'I 43 (3FL 9UP( 19 INRFE",A0.1 00006353
Go~ TO- 61-0 0000635S

6453 DFLmI=0 00006350o
ti,)* C IfT INUE 0000(-370

PE L =1)1 :FLPU 1FE 0000635C
1 F( PL. N f-:3 EL M I) G C T O 6 70 000063;-

660 CONTINUE 00005-4: c
P EL" v "7L 0000(41 C
1=1+1 0 00 0 6 4 ?C
IF(I*LF9PFL'iAX) Gr- T3 0550 0000643C

665 C0t.TINUE 0000t, 440
F31=100000;45 C

Gr~ Tn 710 00006450
670 C.-P4T1NLJM 000 064'P0

IF(PL.NF.C-L) *;o Tr f,'-10 006?
GO 70 f60 0000(4C70

b6C0 CONTINUE 00006-F00
e 1=I 0001": 1 3

PCL= PFL 000 0( ',20

V'ICL-' SS IF !eD



UNCLISS IF ED

C 00006530
C DFTECT 82 000 06540
c 00006-550

1=E3 1+ 1 00006560
IFCI.GT.PF .MAX) G' Tr-, '10 00006570

700 CCN'TINUE 0063
PEL= 143( PELFRUF( 19*I4JF EF)* 1) 000065 3O
IF(FELeNEePCIL) GC TC 720 000060,00
I= + 1 00006610
IF(1.LE*PEL.MAX) GC' TC 700 00096620

710 CCN7INJE 0000r,630
B62=1 00006640'
GO TO 730 00006650;

720 CUjNTINUE 000066601
3 2=1 00006670!
PCL= PL 0000590

730 CIZNTINJE 000 066;01IF(etN0TsLEcT) POLAR=I4 3(PELBUFC1,INC0D).h0.1)+I 00006700
IF(*Nc5T.LEFT) GO TO 740 000 007101
P0ILA Z= 1 000 0017 20,
A0=1 00006730,
LEF T=.F'AL SE e 0000674 0:

74J CON.TINUE 00006l'50
c 000OF7f 0
C TFST FOP OASS MCDF 000 06770
c 0000'' 7 0,

IF(E2oG.E*/1 ) GO TO 750 0000(703
C 0000(1631
C 'ASS -jODE CCDING (CAN'2T END A LINE TN PASS MODEMEW 110 MUST M*V=- 00006910
c SAME 0'2Ll/,ITY ,.S H2) 000of-.r2
C 00006F3 0

CALL CCDENG(1,O,0,U.OCODELCTt,DATI) 0000(PF43
A. 0= E2 00006,250
G: T3~ 620 o000( Es'0

750 CONTINUE 00006917 0

MAHI=1 4M( 1B1 ) 0000EF'
IF (MAR-3) Q725, 835),799 000 01,900

C 00007210
C COrDE r8Y H' IZCNTA'L M-DE:;Vl: ST DETFCT A? 00007210
C 00307? 0

71;' CONTINUE 000 07230
1=t 3+l 0000-7240
IF(7.GT.PFL~lAX) G7 TC 810 0000-p?c~

C 00007250
C ZALCUL11 PCLAR!TY COF P.1 00007270
c 000012,0

POL!~(~~~UC1.NCD),f,1)000072?o
803 CL.fTINUE 0000o-31o

P~L1~-(E ".F( .1iV.~) ,I91)000c7!1 0
IF,.ELG-.,?L 5 T-~ 320 0000'320

Ir(1.LF7.DFLMtX) OGr) TC*' 300 0000-340
F1O A2=EL-'AX+l 0000-?"0

GO 12 V82 -0 0000)7Z60
823 C014T INJE 0000-370

,2=! 0 00 013 30
830 Ct:,NT IN'JP 000073-0

CA LL C:-C"!- 2 ;") ; A . -F : 6 0000-4,0
kQ0=62 0000,41 0
GC TO ?th0 (00 0 47 0

C 000')'4 30
c :F)-'E EY V~rTICAL r~~0000-4!s
C 0000 110

b73 CCN71NUE 0010-4110
TF('A1-B1) F50.0 4 3.& 4 0 00D074'1

C 000 T
7 49 0

t34 C.ALL CrE~;;1-31+.0.0.0.0,CDILCTCDATA) 304J,
GC TO Z50 0O0rY'5'30
C5, C N.T INJF 0000,511,
CA~LL C--D'7 (III- tl +t, ,0#09 0 EO 0 T 001)0- N201

c'5 C0N'T IN JF 0 00 077 30
t 0=0 1 0 00 37 0

c TEST f- --- F't3 -r L!NC 0 005-
C 01107D

;c), C(-(,T rNj' 003075'-0
IF ( ) ., . --I LA 2 10 (03 11 0) r-
;7CL- 14" ("LtL '< .9C2~)AO, 1)0 00) 7 , 210
GC T7 '0 00' 1

10 CO T!14F 0 0 1 2 0
c 00 t,2

J ( J!JL S S IF E



UNCLSSF !:)

C S!C TCt' 'I '4-' L INES 000 07640
(D 000019 0

TF =4, Y~ 00cF(00 0-t, 0

!NC9T Fmr 0000O7690
c 0L(0L'3-)3 0000,76? 0

Sl Ff-U;(I) )=C D)AF ( I) n00 -7!> 0
300 CCNTI'4LJE 0030773 0

c 5,'V E LI NF L rGT H( )AT P. 3 TS + ErL) 0000-140
c 0 01 07 7 5 O

STA'T(1'JLN'CT )=C"00ATA +13 0000776501
C 00307770:
c CHECK COD0ED LINE LFN$;T4 000 0-7-3
c 0 00 0'7 7:0,O

F ILL=C'. 4i MX-( CO LCT- 32) 00007L230;
IF (FILL) 4O,00,00.250 000oo-tr l

c CCOE LINE Tt '- SH.ArT; FILL !T T(- CMC.MX C0~3
259 CCNTIN4J!--O074

CUFLCT=CDEL CT4F ILL 000 07p90i

c ACCUAULOTC- FT!TSTTCS A-4) Er".'r V[':'OUr- 00,^0'5e7 0

400 CCNTrINUE 0000Th-lo
ST-1 390 0f00~00J

C 000001 0
C ~ C"riUPT 00007c20

.350 CCNTINUF rloo 0'9*o

IF(E4P37T.LE.0) G:! TZ 360 0 0 '5
IF(Fpk!EIT.G.T.CflELCT-3?) GD Tr' 300 00007C70

C 000 Q7 2
r ~r- IN F.Nc;E CF CODED LINE; Ct-1NGF Apr.L--TATE EIT 0oooo1ro

C 000000
9T=14t3(STFDUr.EPPE3IT+32*1) OOOOpoI 0

B3!T=MIc)(3IT+1 ,?) 00003P020
CALL .112B9(BIT .STFJFt.E.RbIT+32,I1) 00001C0
EriNTEcCNT+' 000 0v'40

C 0000!050
C --4CPEN'zNT ErP-c? LISET Pr :urI00 oEs
C 000 0P0e70'

360 CCNTINUE 000 0F050
F-72PN4T=ECFF--NT+l 00 0o 0
IF(EPNTL.FRLII G7' T -50 oooos 100

C 000 0'1 0
c ErPCP LIST rXH'.USTE1) 0000'1F20

C 00O00l30
ECNTER~ T- I0000-C140

wP1T=( 6,370) Fr!-",T,Erpfl-s(FEtC NT) 000 0CI1 0
370 F i'AT('OE.ZPL LIST EXHAUSTED AT'Il0.'TH E-~o-q/ o0000lI50

* I L!ST f T911C~RD I'I0.1 qITS') 0000,91-0
CRPM0=NN 100081-R0

c CT-MDLT= STt TI STI- S 00015200
C 0000521 0

3~3 CDNTNUF 0000220
TC ')FL=7TFL +CDPL T- 32 0000P230
TCOATA=TCCATA+CODATA 0005240

Ir-oI : ITE(6*16u) INLN(7T. COOPTA 000OP25;0

IF (.N-T.D:A^) GC TO 460 10005270
C0)ELw=(ZDELT+321)/32 000092V0
wRIT=(6,.450) (CDRJF( I). =ICDELW) O0002^ 0
WRITE=(6v450) (STFtlJF(I )9!=1*C0!FLW) 000 or2to0

As" P) Z AT ( a6Z 12 0000F31 0
46b0 C ONTI1NJu: 0000OF 2,)

- E TL' 000- OODK3P71
C 000 0c~k

500 CC rT INUC 00005350
CALL EXIT 00009350

C 000 05370
E N 000OOF3? 0
S~jqECJTINF C:,FN(005,PLARA5,C,CDELCTCDOITD) 000083:0
I M-LICI T NT~A-)00006400
JVN /BUFF/tr3 J( 50 9 ) 9,.)LF( 24 0) syIt~UF 5 02) v 0000E 410

* STF'RJP(240)t STAT(3000) oonoOA?0
/",-)E(3 992 2 , CDCV ( v 1)00 0430

C~C~/EA/5~R(10000) 0001)"40
C 0000A450



UNCLASSTF!ED

C 0000&470
CALL mT283(C~rEr(39MODE )CD9UFC!)FLf-T,,CCDERD( ItMODE)) 0000e471
CDE-LCT=CDELCT4',-r:rFD(1I.MI0E) oOO O64 0
GO 70 (100,200.100,100,1OQ,1009100.1OOo.eOoE00) OVf 00OP490

C 0000e500
C M7 0E 1 2 3 4 5 6 7 a 1; 10 11 00005510
C 00008520,

STOP 129 00006530
C 0000e54
C PASS 40nD!(I)*VEPTICAL MODE: A1B1=0(3) 9AIPl=1 (4*7) 9=2(5.eh)=3 (699) 0000P5,
C 000 08550i
100 cot-,T IN J 00008570

C D,',TA =C D DT + ODEk D (1 pMCODE 000 0e5901

RE TUQtJ 000066001
C 000 ' kol0
C HRI(IZ 2 NTL %YIDE(2) 0000,0620
C 000066301

200 CCNTINLE 030P640
CDOT A= CIOATh +C '0E;Dt I I l"DE) 0000e6501
CALL COEN(-4*OA.i CEC IDT OE 000 0- 673'
NE *P3L~v"0,.)f LAF+2 92) +1 000 0ef)8 01
CALL CDOELI(C-13*N.P.LCDELCTCf)ATAC0DF) 000 086m Oi

C RE Tj';N 000 0700
C 0000P7 -1 0;

C ADD ECLI OP !:CL2 TC _:NE (10,11) 000 0P720 0

C 00 0 037 30.:
80C CONTINJs (000F740

RETURN 000OF750
END 00005770
S U-3ROULT NE ClN NG ( I NE XCL.- STATU S L 0000F"eo0
IM'PLICIT INTE3FR(d -Z) 0000P7c0.

C******* LABELED COMO4N /632B1T/ ****0oooeo;
C 000 Oel8 0.

CCMMCN /G32eIT/MS(32)CrMASK(32)L91T(32),LZE1T(32J 0000FE21
INTEGER 'MASK9CVt' SKL1IT*LZ5!T 000 0"53D

C 000 0,QL40
C0tA,,,,UFF/LBUF(6092),':DBUF(24oJgrTeUF(60,2). 00005"850

* STPU"F(240), STAT(3000) 000 0pafflo
~ 000 0FE70

C 0 Ar. tl/EY/',S ( 103100) 000 0ee~
C***************FILE DEPINITIONS ***********000089 '0

c a00OaE lY
COMV th/F!LC-S/TF.MLDF-LPELF!LICTF'.L.E!-F!L 0 0 0 0_Cc 10,

C 00006: 20
C**************LtBELLED ZC'P'M-N V",RIABLES **********' 000053

C 000 0F9&O
c:/Iv/SL'DH S-CP0, 'VCLSA* 000 0rq

7- CNT , ! 4LN C T 9 tS -C v ("F C N T L NN 0 BF K CNT i o,_
I INCO-). 1 W FFvTCOD, 3T EF vSTFZ:1T 000 O)Pq 0

C Q 1 ON/L z(G C/ S EA,- C HDA G 95vN C,W rT E 9Z E LE FT C- CL 90 NE 9W H!T E oo00000
'OF I LEP:D 0000col 01
LOGICtL SF:/ 'CH.J! G,SY,4CWP7TE,ZE:,LFFTCHCCLCNEWHITEFLEIr) oooaoo o

C 0)0001;030
c 3EGIN OE r~c LC7OP; RET=IEVE NEXT Cr)z WC'PO LENGTH (L) 000Y00
C 0000005 0
100) Cfli'TINUE oofoo~o
1002 LE45ICC.t (1>JtFX,CLLnFl) 0000907D

CALL GlTLE(LENn'1T *P,'U)E, LF3 ITS# L) o0309.3p0
!Ffl~jW:!TF(',100j) LE'J;IT,'-lODC.LqITS,L 0000c0=0

1003 FCV'MAT(216*Zqv ' ') 000 0C11 30
G- Tc (1040.1200.1205p.11lO)g M3)DE 0000C II
STC;: 1040 0000r'12)

104~0 CGN7INUE .')003IC1 ?3
1FLT3E33E3,~)Xfl~M 0-C~ TC 1100 ono0M1Ilc,

C 00001 10
c NO '.TCH; r-rv:' E W-D 1'~r0EY VI? DEC20E THPC' D 0000CI50
c 000 0-170

IF (I'J XG.3OT- 11C3o 0300c I r
IF( (CCY_(1 I,:r0COLO:-) *cQ*LEN0T) GC TO 1040 o0',eeOO3

L. CUL)E % rLCC; Fc*Mt THEI TO P 3?'3

1100 CZN'TIrl'JE ot)0c 2 lc



UNCLASSIFIED

C DEL ~001)oc,2; 0
c 0000^30

C NCT AN EOL 00001731 0
0000Z3?3

c 0000,330
7 TEST f-- MAK- U-- CCD 00009340HG1()Fooo;~
C 000c5a

PUNLE,'=TNEX-I0000C 363
IP(~1.2f') U'4LEP4(I'JDE-X-s A)*64 00001 370,

IFU (JiLE,4.100) G7. TO 1160 0000S3F0,
IF(,CLC3FFQ.1 I GO TC' 1155 000 01 3r 0
lFARUNLC'1.§-T.0) STDP 1100 0000q4)D

c 0000c410
L -DND 2LACK 'z'. TC :UT:JT 3UFFEP OOOOC420

DO 1150 !=1.r(JUNLEN00040
CALL oI3C'L1? 3P1OoqzTL,) 00'50~

CT'LP=TEL= +1 0000c4501
JF(-)TEL0-IGT*0ELMAX) GO TC' 1180 oon'0

1150 CC14TINUE 0900 074e0l
GC TC 1160000741

C 000095D0'

1159 CCr"TINJF COO 0q930
CTEL r==TEL-- +PUNLEN 003 0940
IF(CTELP- I*GT*'EL'44LX) GO TO lIISO 0000c 550!

c 0O09c550
L OuTOUT LINE LESS THP--J EJU.'L TC 14AX nPCTCI=ID 0300c,70
C 0000CF90
1163 CONTINUE 0000('9=0

IF(l'4DEX.LT.6F) 3' T2 1170 O000C600
INDEX=3 0000CFl 0,
GC TZ 1000 0000C620

c 0000c:630'
C - UtN ADDED Tr OJTCJT -INE; LENGTH LZSS TH N OP EQUAL TO FLMAX 1I) 0000'0.40
c 00001;650
1170 CD NTINUE 000 0C6 0

CHC CL~o T UE o 0000C670,
STk.TU 3=1 000 0,( 50
PETUPN 000 096c~0

C 0000C700
C RIJN V DE) Ut'T IL PELMt X EXCEEDED ; LIN:E TCD- L!'NG (21 0000c'710
C 0000C'72 0.

1160 C,0t.!INUE 0000c710
IF(DIAG) W=TTE(6,115 (CTBuU'CTColr))*I=1.6o 000o"40

11P'5 FOrM)-T(6Z10) 0000C750
ST 4 .TUS=2 000 0C750
R ET UN 000 0c'70

C 00001;750
C "47 MATCH Fr'Uklt IN COJE TABLE (3) 0000'790
C 0000c.p00

11c0 C7H-JINJE oAoo B1 3
ST ATUS=3 0000?!120
F E 7 URN 00000830

C ECL1 DETTCTED (4) OOOOSR~50
c 000nwe50

* 1200 CON4TINUE 00009e70
* ST 'TtS=4 000 09S690

RE TURN 000 0r~e~o
C 00009900
c ECL2 DETECTED (5) 0000~cl0
C 00cc?
1205 CONTINUE 000 0ct3

STA 1ILS=5 000099-40
PETURN ooo009C50
E ND 00001 050
SU3F'CUTINEF T~rFNCG( IN0EXC0ORSTATUS.,L) oooo0t70
I WrL.VTT I'JTEGEr ( ?-Z) 00001c10

C******* LABqLED C'%i'iJ /G32r3IT/ ****ooooc ,?o
c 00010000

CCMMCN /5329IT/M.SK(32)COM'SK(32).LI8'T(32 ),LZEIT(32) 00010010
INTEGER AA~SK,Cr'MAS<v.LIbT9LZfIT 00010020

C 000 10030
-4)!pT)/3ijF/ E:L'3JFr(60,23, DdUF(.240).CTaUF(60,2), 00010040

*STF-lU-(240)* STAT(3000) 00010oo50
CCMN/JF/~3,22):DE(,1) 0001006n

CO,,.N/RA/F~r:F,:;S( 10000) 00010070
C***************FILE bEF NITl0NS ***********000100p0

~ 0001000

UNCtL'SSIIFD~



UNCLASS IF! ED

c 00010110
C**************LtSELLED ::JMM--4 VAI~ABLES ************00010120

C 0001013
C0IOMCN/IV.";/)LCXV- 93!SoM~~F"W'ol AY 000101*0
CCJ3/ V:/t,-,:oTftCf-E A.f 'D C E~ CE7PC E W 00010150

* ELCT , 1ELZ:T TCD'JA *T- DEL 9ERPNT ERRFF* E-- L VA 00010160
* ER,.17,Nl'LNICTCE hSECorNECNT,LNNCBFKCNT, 00010170
* NC'D*!NREFqCTCLD*0TREF9STFBIT 0001019~01

Cot4AN/CH/D.!IMM.TTNN*YY 001019o
COM.CN/LCGI C/SFARCHoDl kG SYC WPITE *ZFC LEFTC -CL9C'NS 9WHIT 00010200

AFILEND 00010201
LOGICAL SFEA HD1b.GSY~lC.WPITEZErf.oLeFT.CHCCLCNEWH1TE,FILEND 000202101

C 000102 ? 0
C BIEGIN DECODE LOtc; --E--V!EVE IiEXT CODE W0'-D LENGTH (L) 000102301
C 000 102I3~
1000 CCNTINJE 000102501
1002 LEINSIT=CODEF D(1IlN)EX) 000 10260f

CALL GETLE(LENPIT,A4ODE,LB!TSL) 00010270
IF(DIAG) *-ITE(691003) LEI'lbIT ,4Cl0E9LRITS*L 000 102500

1003 FC-TVST(2I69Z12, 15) 000 102?01
GO TO 110409!20091205*111;0), MODE 00010300'
STIP 1040 000 10310o1

1040 CONTINUE 000 10-120
IF(LtBITS.E0.C~'0 "(31'!DEX)) G' TC 1100 000103301

C 000 10340!
C ND MATCH; ACVANCE CODE *CP.D INDEX VIP DECODE THREPD 000103301
C 0001 0360;

IND)EX=CCDEr.D(2, INDEX) 00010370,
IF (Ii'X. GE*I2) GO TO 1 I CO 000 10390.
I'(C0DE RD(1,IL)X)EQ.LE13!T) GO Tr 1040 000103;:)!

C 00010430
C CO:DE %-; LC!.GE,; FF:W THE TOP 00010410
C 0001 04? 0

GC 7.0 1002 0001 0430:
C 00310414:,
C %iATCH FCJ.N! 00010450
C 000 n1(10
1103 CCNTINJE 000D10470

CDELO=CDEL::+L 000 10460+
C 0001 04=0
C NLT AN EOL 00010500
C 00010510
C 00010520
C FIND RI ANO 52 00010530.
C 00010540

00=OTELP oo0010550
IF(OTELPoE3.1 I 00=0 00010550
PCL=CllLOR-1 OOCIO1053

C 000 10530
C DETECT BI 000 105c0
c 000'!0500

I ~ 0+1000106!0
IF(I*GT*PF-%.AhX) GO TC 65 00010620
z3EL-l=a 00010530
IF(, 0.')0) G- T- 50 00010640

PEL'11A~0T'(1,.F),A,1)00010650
50 CONTINUE 00010650

'3EL=14 5(CT7UF (1 .T; F), Iv, ) 00010570
TP(-Z !L*NEo.-ELyl) Gl TO 70 000 10690

60 CCIINUE 000 10t::0
'.ELql1PEL 00010700
7=1+1 00010710
IF(I.L!:oPE-M X) G:' TC 50 00010723

65 CONTINUJE 000 10110
91=1 00010-40
GO TO q2 0001 079 C'

70 CCN7INJE 000 10750
IF~E.NG7L)3 T:) PO 00010770

GO TO 60 000! 0750
1;0 TO'INUE 000 107=0

81=I 000 10900
FCL=PEL 00010e10

( 0001 09?C0
C OETECT P'2 0001 0 c 3 0

1=51+100010050
IF(!*.;T*PLMX) 00TC', 030

91CCNTII.:Je 010
-'EL=14 H (LT - l I 9T- F )s I* I )090 lOqF
IF(==Lo'\E.e'L) G' T7 C 00011)0
1=1+1 0001 0"D~
IF(I.LE*PFLW) -,7 TO ' <QOCC 3ulc



U NC LASSI F IED

S,2 C 0 l"T IN JF r00 1020
R2=1 00010; 30
GJ , (130.200. 300,400,40940*CO0.30,AOO),NFX 0010940
ST"- 100 0003 -0

C 00010Q50
D: :SS W:DE 900 I0

C 00010O990
103 CC\YTINJF 000 1000

rfl~.LEPE'=2-" TCL'- 00311030o:
CFCL~FALS~e 0001io0 o,
GO To kI115s.I45).:JL3;- 00311020

C 00011033i
C i-17[-~NTAL mODE 00011040i
c 300O11050
200 CCNTINUF 00011050

EN TFY= 00011070
CA&LL ONFENG (ENTRY .OL:P.oSTATE 9L) 00011090
G72 (210.lleO.11;0.1200,1205) ,STtT F 000113,73

210 CONTINUE 00011100
Cr3LlzA (-LC-+?.2)+l 00011110
E NT7 Y=3 00011120
CALL 00011130
GC 7-: (220.11!10,11'09120091205) ,ST TE 00011140

220 Ci.4114UF 00011150
CHcrL=.TPU"'. 000 111i50
GO C2 T - #0 00011170

c 0 0 311 1 ?
C \/ET ICAL AOD A I P I=3 000111 ?0
C 00011200
ZOO C014T INUE 0o0 11210

7ZUNL2N1=1 -CTELP 0301 12?0
CHCCL=.T U=. 00011230
GO 72 (1155.1145).CLO'l 00011240

c 000 11250
C VEPTIZAL it"'VR1I * 1~1~1=2%3 00011250
C 00011270
40U CCm1! TIN OF 00011 2?0

'~~tJNLEJ=F11-0 0E'+ JE 0 112 ?0
CHC CL= . Tr Uc o 00011330
G- T7- ( 1 1!75 114 5) CLC R 0001131 0

C 00011320
C 000113?0
C V'ERTICAL A..) LF7FT V'l .4131=192,3 00011340
C 00011350
600 CCnNT1'JUE 00011360

RJ14LEW=1-7TFLm-( T'4DEX-6) 00311370
CHCCL=. TRUE. 00011 3B0
G-) TO ( 11155.1145) o:L3F, 000113?0

C 00011400
C .,\D BLACK FZLJ',J T7 CUT'ULT BUFFER~ 00011410
C 00011420
1145 CCN1T1NUE 00011430

IF (z-UNLP,') l1 C. 1160,*1 147 00C 11440
1147 CC'NTINJE 00011450

DO 11I50 i =1 .r UlLEN 00011460
CALL -412r(CCLf'P-I9TF(,OTCO))sCTELO,1J 00011070
CTELP=CTELP~+1 00011 490
IF(C.TEL='-1.GT.0ELMN.X) GO Tf' 1180 00011490

1150 CON~TINUE 00011500"
GC 7C 1160 000 1151~l0'

C 00011 5a3
C ADD *HITE PUN TC O'JT'LT DUFFEik (BY DEFAULT) 000 11530
C 03011540
1153 CONTINUE 00011550

IFUr:UNLENoLT&0J GO TO 1190 00011550
CTEL-'=TcLrD+RUKLEN 00011 570:
!F(,TEL0-l.GTocELMAX) GO TO 1190 000 115St0

C 0001 i5;o
* C ?UN ADZ0r) TO rJT POT - IE ; LENGTH LSSS TH AN Or EQU AL TO- -- LMAX (1 0011 E 0

C 00011610
*1161 CONT1NvU, 00011620

ST AT US= 1 00011630
rE T URN 000 11640

C 00011650
C -RUN AtI,)E() UNTIL PEMA EXCEEDED, LINE TOO LCNG (2) 00011550
C 00011670
1183 CONTINJI 0001 16s0

IF(C)IAC1 ) w-ITE(6ol18b) (CT6UF(1,OTCOD) .1=1.60) 00011690
1195 FC;;MA7(6ZI0) 000117300

STAIUS=2 0001171I0
-E TURN 00011720

C 00011730

4 L UNCL' SS IF ?EO



UNCLASS IF I ED
C NC MTCH- cCLIND IN CODE T;A3LE (3~) 00011740
c 00011 750
1190 CCWTINIJE 00011760

ST ,T t.S= 3 00011770
KE TuRN 00011,V93

C 0001 17?0
C tECL1 DE-T--CTE' (4) 03011 900
c 00011I 51l0
1200 CONTINUE 00011820

STA TUS=4 000110!30
qET LRN 000118*0l

C 00011 S50
C ECL2 DET-CTED (c;) 000118501
C 000118701
1205 CONTINUE 00011990

STATJS=5 00011 90
RE TURN 000119001
E N D 00011913
BLCCK DATA 000119201

C 00011930
IMPL!CTT TNTE5F(A-Z) 000119401

FIEDFC4TCN 00011-50

CC'iCN/LES/TEA4LPF!LF LFLCTFTL.EPFIL 00011070!
C 00011 9!01

COAAN/UF/PEL3JF(bO.2!).CDO3UF(24n) *'TSUF(60.2) * 000117co0
* STFfZJF(240). ST.tT(3000) 000 l 2 0 0 0 t

CCMMCN/HLIFF/C'flE(3,C '2,2).C0OLER3)(3.11) 00011-01 0
CCo 'l~C./EFAY/ErcS(I000) 00012020
C**t**4****4***L..EELLEV COMM'N VfFI±.8LFS *********** 03012030

C 03012,040
CCfM'AN/! VMA/PELM'X , s o-.5.MMA.EMCLkPMX. 000 1205C0
CL 0TC"~ W,1NrLPC0ELP*CTELP,(CDFLlW9 000110">-

*CDFLCT,!NELCT,TC' A.TrDEL,E0TsEFE'F, LIM9 0301,070'
*: ECT I L I7 C 1 ,C NFC LN LNCBP oKC ,. 000120"0
* JC1. T PPEF 9C'TC V. ,STR ZT 000 120n0

C C'1,f'I/ I cH I /DD.! 7 1* MM 9TT o'IN, YY 00012100
C 1 Z4LFI'C Sra;CID11 G,SYN.- oR oITE s.?F7 PCoLE FT ,C I-CCL oflN.H 10 TTE 9 0001211o2

AF I L!7N 03012111

C 000! 2130
:*D.T, EYLFt~L1.TFLEFL5~123 00012140
DATA 33,1 I!. MTTN N.VY/','!D, #."go IT 944's OY/ 00012150
OtT- DEL'X ,V ,S.FD!Hrt.S.-C M.'X,EFME0.LINX/128.?o,.6. T.3300/0001?1r)0
DITg K/2/ 00012170
DATA CTAG/*FALSE./ 000121 F 3

C 0001211 0

k).T & C CDDE (1, 291 :)-)E 2* P .I) CC:)E( 2,1)/ 6, -O.-t000-/ 0 cZ
DA TA. C DE( 1 . 3. 1)o: 2DE (2. 3. 1)v,2ttW(3, 3.1) / 4% 4. ZOOO'f 003 13Q,40
D AT A CC'DF( 1. 401CDE (". 49 1 qCT'0C?, 491)/ 4, li, 100OkiB/ 000179340
D,'.T.A, CtE( 1* 5 91).C .I) F2. 51 1 C [_ r) F ,11/ 4. 6. Z009/ 0 0 0 1' co
DA

T 
A IF( I. b.1).C,2L'E(2. (,.1,fD(. .)i4 720C/ 0153
AT CC~)F, 7.)CZ~2 Z.1.CCE(3 0,) 4. 19 Z300F

DA TA CCDE(1Iq. ol C,1)C')E(29 7,1 )*CCDE(7, 7011/5 4v0coZ0003/ 00013IF70

DATA CC ')E (1 It .1 )q.Cc(2q B1.I) *,:DrE( 3* 11.1/54, 12.9OOFlf OCIF?3

DATA CODFEI . 1J. 1 )DE(2v 3.1 ) *('CDC ( 73 13.1)16o. O 14,Z01 3/ 00013pio
DWi C-DE( 1 10. 1 ) , C .DDC(. 109.1)*CDDnF(3, 10.1)/ 59 llZ0003/ 030 1 7c 0

DAT A CL ")( 1 9 1.1 )s CDE ( 2 11~. 1 )CD( 3. 16.1)/ 5. 1 1.7f0)3/ 0o 31,70

DAT7A CCD( 1J.1 ) ,(>_E( 2p 1391).C'nflE (3-. 13911/ 69 14*Zl07/ 00013c'.1^

() tA7I CDE( 1 1591 ). 2(2. I-,. 1).Cc'DE(l, I Sol,6. 1697003i/ 000140120

041A C_ 'F I. 20 1).C _ )E(29 Zoo.I CCDF t3o 20.1)/7 241. 0003/ 00~20141'

3. DE:2~( I . 22. 1) - )T 2, 1~ 9 2) -r~F ( 2. 32 1 ) / 7. 1 00~701A/20 14 ! 2 7

4" T% LI39L 7017/1



!JN"L!SS IF TED

D' TA CC'DE( 1, 96.1 ),LUE(2, 361 ),CCDE(3, 36.1)/ F, 3'.Z0014/ 00014150
D.ATA, trDE( 1, 37.1 ,C -E(2 . 7,1. C?-F39 37,1)/ B, 33, 7Z3015/ 00014170
DATA CclDF(1. 3I. , f I )Cr)E(2, 39,1 ,CEDE(', 3e, 1) / e, 3coZ0016/ 000141PO
DOT.A CrrF ( 1, 3 qI1) v': DE (2. "!c,.I1 ,).DF(3, 3 q, I) / 8, 4 0, ZO3O 7/ 000141=0

'tTA C7D7(1, 40.1 ),C -:(2, 40,1) ,CnF(3, 40.1)/ P. 41,ZO0_/ 00014?)0
D.A. TA CL E( 1, 41,1 ),CCDE(2, 4 ,1 ). DC(1, 41,1)/1 1. 429 Z00?,-/ C0014210
DTA C- (1, 4?.,Cr?)E( 1. 42, 1 ,DE(3, 42,1)/ 8* 43, Z002f/ 0 0 ,142?
DATA CZ-DE(1, 431 ),C JDF(2, 47. 1 ,Cr)E(3, 43,1)/ B, 4 4, Z0 0P/ 00014230
D'T.A CrDF( 1, 44.1 ),C;E( 2, 44,1 f:DF(1, 44,1)/ 9, 45, Zo2C"/ 0 0l1&240
DATA CCDE( 1, 45,1 )C 0L)E(2, 45, 1 ,CCDE(3, A5,1)j 8. 46,ZO02D/ 000142;0,
D'T.A CEDE( 1. 4b. 1),C D(2, 4U.1 ,rDr)E(3, 46,1)/ 8, 47,ZO004/ 03014250,
DATA C0E( 1, 47, 1 ,)CDE(2, 47,1 9 CEDE(3, 47,1)/ 1, 48,Z0005/ 00014273
D!Tk rCDE(l, 4e.i),I)C3LE(2, 8.1.).rCDF(3, 48,1)1 2, 4c,ZOOOA/ 030142601D T T DrE ( 1, 4 c #I) ELC'DE (2, 4. .1 ),CO9E( 7, 49,1) / So 5 0, ZO0013/ 000 14.: 0

DAT1A CCDF(1 091 ),CLDE(2, F0,1 )CCDE(39 50,1)/ P, 51,Z0052/ 000143003
Dt.T % CZ )E (1I, 51.,1) .C, jDE (2, 51. 1 ) .17',nE( -4. 51, 1) / 8. 52, Z 00OF3/ 000 14310
DATA CEDE(l1 52,1),CCDE(2. 52,1),Cr"DE(3, 5291)/ 8, 53,Z0034/ 00014?2D
D Tt CODE(1, 53,1),CCDE(2, 53.1),rODE(3, 5391)/ ", 5,4Z0055/ 00014330f
DATA C(tE( 1, 54. 1) sCDE 2, 54.,1) tCDF(7v 54,1)/ 9, 55,Z3024/ 00014343 i
IATA C.'0 1 'i5,1) CODE(2, E5.1 ,CCDE(3, -5.1) / 9, 56, Z002c/ 00014B?9
D.T ;, "C" DE I 56 ), CDE(2, F6,1 ),C.?DF(3, 56,1)/ e. 5S.Z0o F0014/70,
DATA C(DF(1(2,7,1)C)E(2, 5,1,CrDE(3, 57,1)1 , 13,Z0509/ 00014270
DAT.A 'ODE( I 53.1 )CC'JE(2, 5,.1 )CD'(7, 58,1)1 P 5o, 7005P'/ 000143-0
D-TA C-'DF( I, 5c.1 ),C DE(2, 2. ,1 ,'DE(39 5"92 1)1 8, 60. Z0053/ 00014:w- 3
D TI, CEDE( 1, 60,I ,CODE(2, 60, 1 )CODE(3, 60,1) /, 61.Z004f./ 00014430
D!TA Z2DE(1. 61,1) CEDE(2, 6II ).C-rDE(3, 61,1) 8, 62, Z0045/ C0014410
r)ATA CEDE( 1, 62,1 ) CJDE(2, f2.1 C 'DE(3, 6291 5 , f3,7 0 /03 000144 9_0

DATt E) DE(I, 11 ) * C7DE(2, 6,1 ,CD:F(3, 63)15/ B9 6,ZO03/ 00014430
DATA CD'IF( I 7, (, 1),C DE(2, 6 1 ),cr)F(3. 64,1) / 8, f-,ZO034/ 000144"0
D -Ti CODE( 1, (,5 1 )CJOE(2, 6.0,) ,rODE(3, 65,1)/1 , 66, Z001.7/ 00014450
DATA CrDE(E I , 1) :DE ( 2t c691 )CCDE(3. 66,1)/ 5, f-, ZO012/ 00014410DATA CSOE(Io ,7 7 1 ) 9CL)DE( 29 b7,1 .rVDEO(3. 679 !) / 69 2 qZO001" 00014470
D T% 1 D F 1 ( I ) 9 ,C 2D E( 21 63o,1 ),v Cr)F ( 3, 6 e,917)/ 7, 309ZO007/ 00014490
DATA CEDE F 1I, r, 9,,1 ) tC DDE (2,6 t9* 1 ,CCD-7(3, 6&L'9 1) / 8, 1 0Z90070/ 000 144. 0
DT4 LD E( I. '0.1 ),CDDE(2, 70,1 ),!-DE(3, 70,1)/ 8 71,Z0037/ 30014500
DATA CCD(I, 71,1 )CCDE(2, 71,1),CCDF(3, 71,1)/ 8 72,Z0064/ 00014510
De TA CEDE( I '2, ),CODLE(2, 72,1 )CC-DE(3. 72.1)/ 9. 73. Z0065/ 00014520
D,TA :C"-DE( I. 73.1) CCDE(2, 7391 ),fDE(31 73,1) / S, 74, ZOOEP/ 00014530
DATA CODE( 1, 74, 1),C2DE(2, 74. 1 )CCDE(3, 74,1)/ 8, 75, Z006k7/ 00014 540
DaTA CCDF(I, " , 1 ,CODE(2, 75,1 ),C DE(3, 751)5 -, 76, Z00C.r/ 0001 05
DAT-% CEDE( 1, 76,1 ,C3[IE(2, 76,1 ),C (* 3, 76,1)/ ;, 77,ZOOCD/ 00014510
D 6.TA CODE( I, 77,1 ,CODE(2, 77,1 ),CODE(39 77,1)/ 9, 7?, Z00)2/ 00014570
DATA C-9OF(1, 73.Z, ,DE(2, 7,.I )CDF(39 78.1) ., 7q, Z00D3/ 00014590
DATA CEDE(I, "cI),CJDE(2, 79,1),rODE(7s 79,1)/ .e, 60,ZOODA/ 000145=0
DaTA CnFE( I, 70. 1),C_2E(2, 80.1 ),rrlE(.'4, B0,91) / 9, ,Z00D5/ OO01A600
DATA C7'DF( I, O1,1),CODE(2, S1,1 )C0DE (3, 81,1)/ C, 82,Z 006/ 00014610
D, TA CODE( 1, 0 2,1),':-DE(2, -2,1 ).C"E(3, 9291)/ c, 83,Z007/ 00014620
DATA C-DE( 1, 3, 1 ),Z rDE(2, E3,1) ,CCDE(3, 8391)/ -, P4, ZOOD2/ 00014630
DATA CDE(I, 54.,1),CODE(2* e4,1 ),rCDE(3, 84,1)/ g, FSo Z0039/ 00014640
D;TA CEDE(l. c5,1),CO)E(2, e5,I),CCDE(3, 8591)/ 9, e69ZOODA/ 00014650
DATA CCDE(I, 18691)CODE(2, 66,1 )CCM)E(3, 8691)/ go 87, ZOODB/ 00014650
DATA CrO)E(1, F7. 1),CCDE(2, 8791 ), .mE(', 7,1)i e 78, Z00C8/ 000140670
DATA CCDE( 1, I0 0 .1),:CDE(2, 881) CCDE(39 88,1)1 9 8o, Z0079/ 00014690
DATA :CDE(l, 9,.I).CDDE(2, V91).(CDE(3, 8991)/9, 91,ZOO9A/ 00014690
DATA C7DE(1, C1 1),CCOE(2, C0,1 )CCDE(3, S 0,1 I /6, 13, ZOO1%/ 00014700
DATA CCDE(I, C1.1),CUDE(2, 1,1),CCDE(3, 9191)/ g, C2,ZOOCB/ 00014710
D'T A C-DE( I, *C2,1),CDE(2 .2,1) vCCDE(3, 9291)/139 S3.ZO003/ 00014720
DATA C0,=( 1, I,? ,CJDE(2, 1,2) CCF(3, 1.25/10, 65. Z0037/ 00014730
DATA "CDE( 1. 22) ,CJt)E(2, 2,2),Cn.)F(3, 2,2)/ 3, 6 ,Z0002/ 00014"40
DATA C:LDF( 1, 392) CODE(2, 3,2),CODE(39 3,2) 2, 4,ZO003/ 00014750
DtTA CODE(1 4,)9 ,CODE (2, 492),CODE(39 4,2)/ 2, 5, Z0002/ 00014750
DOTA "ODE(1, 5,2),C-DE(2, 5,2),CCDF(3, 592)/ 3. 2,Z0003/ 00014770
DATA CEDE(I, 6,2),CODE(2, 6,2),CCDE(3, 6,2)1/ 4, 7,Z0033/ 0001470
DATA c.'nE( ,1 72) ,CODE(2, 792).CnODE(3, 792)/ 4. 5,Z0002/ 00014-L0
DATA CODE( 1, 8,2)*CODE(2, 8,2),CC'0!(3, 8,2) / 5. ",Z0003/ 00014q00
DkT, CODECI, C q2 ,CODEZ, 9,2),CODE(3, 9,2)/ 6. 10, ZOOOS/ 00014F1O
D TA C-DE( 1, 10,2) #DF)E(2, 10P.2)C t DE(3, 10.2)/ 6, 11,Z0004/ 00014 B_0,
DATA CODr)E(, 11,2 )CODE(2, 11*2). CODE(3. 11,2)/ 7, 12, Z0004/ 00014033'
DTa CZDE( I, 12,2) sCDE(2, 12,2), rfDE(3 12,2)/ 7, 13, Z0005/ 0001&840
DATA C-DF( I, 13. ),CDDE(2, 13,2),CCDE(3, 13.2)/ 7, 14,Z0007/ 00014e50
DATA CODE(I, 14,2) CJL)E(2, 14.2),rrDF(3, 14,2)/ S, 15, Z0004/ 00014?60
DATA CCOE(I, 152) ,CnDE(2, 15*2),Cr'DE(3, 15,2)/ S, 16, Z0007/ 00014S70
D Tk e'ODE( 1, 16,2) CODE(2, 16,2),",OE(7, 16,2)/ /9 1"9,Z0018/ 00014980
DATA CODE(I, 17,2)#CDDE(2, 17.?),cfDE(3, 17,2)110, lSZ0017/ 0001486c0
DATA CCDE 1, 18,2 )CODE(2, 18,2),CCDE(3, 18,2)/I0, 1-7 0018/ 0001A40
DAT A CCj')E(1, 19,2),CrDE(2, 19,2).CnIE(3, 19.2)110, 1,Z0009/ 00014510
DATA C-DF(1 20,2)9CODE(2. 20,2),CCDF(3. 20,2)/11, 21,Z0057/ 00014C20
D,TA CO('DI, 21,2)9CODE(2, 2102)*CCDE(3, 21,2)/111 22,ZOO60 / 00014C30
DATA CCDE( I, :2,2)* CCDE(29 22.2).C C'E(3. 22.2)/119 ?3, ZO0S C/ 00014C40
DATA CEDE(1, 23,2JCODE(2, 23,2),C90DE(3, 23.2)/11, 24,Z0017/ 00014950
DATA :CDE( 1, ?4,2) CY2E(2, 24,2),rVnF(3, 24,2)/11. 25,Z0029/ 00014C60
DATA CODE(I, 25o2)vC DE(2, 2592),C[DF(3, 25.2)/il, 26,7r 17/ 0001470

UNCL" S SIF1E



UNCLASS IFIED

DATA CODE(i, 26*2),CJDEC2, 26921,CDE(3. 2692)/,l. 77.Z001 8/ 00014990
DATA. CODE( I. 27.2) *C3DEC 2, 279,2) Cr,)E (3, 27.2)112. 2SvZ00f'A/ 00014;z0
DATA CODE( I, 28% 2 ),*CJDE( 29 2992)9CC DE(3* 2892)/12. 20. ZOOCB/ 00015000
D!.T A CODE( . 2';,2).r'.E(2* 2C, 92 ),rrDEA 3, 2S.2)112. 309,7 0 nr/ 000O10 l0
DATA CODE( 1, 30s2) 9C DE(2, 3092)9CODVC39 3092) 112s 319ZOOCD/ 00015020
D.&T & C0DE(1. 31, 2) C oE ( 2. .31.2).CDE(3# 3192)1129 32p Z 306q/ 000150 30
DATA CCOE( 1, 3 2 92) C DDE (29 3292).Z-CDE(l, 32.2)/12. 33. Z 001, / 00315343:
DATA CCDE(1I. 33,2).COOE(29 3392)oCCDE(39 3392)71129 349 ZOO6 A/ 00015050
DATA CZ'DE(I, 3492)*CSDE(2, 34,2),CrDE(39 3492)/12, 359Z005B/ 00015O0]
DATA CODE(19 35*2)#CODE(2, 35* 2),Cr3DE(3, 3592)112% 36,700C)2/ 000150,701
DATA CODE( 19 36*2),CDDE(29 369 2) *CflE(39 3692)/12, 37, ZOO)3/ 00011050!
DAT A CODE( I 3792 ) 9 :DE( 2, 37,2),crDE(39 37*2)/12, 3 oZ 0 D4 / 000153D3O
DATA CODE(I, 3892)*CDDE(29 3892)*CO'DE(39 38.2)/12. 31;9 Z 00)S/ 00015130
D NTA CODF( 1. 3992).C2DE(2* 3P 92),errDE (3 9 3992)/12* 4O.ZOOD6/ 00015110'
DATA CCDE( 1* 4 0, 2 ),9C0D E (2 4092),CDDF(3. 4092)/129 41 itZ 0OD 7/ 000151201
DATA C'D E( 1, 4 192 ) *C3 D E( 2, 4 1 v2) *C C DE (3 4192)/129 429ZOO6C/ 0001-,1301
DATA CC2DN(1 9 42,2)9CZ:DE(2* 429 2).vCCDE (3v 4292)/229 43#ZOO6D/ 0001!'1401DATA CODE(I.* 4392) CGDE(29 43,2),CCDE(39 43.2)/12. 449Z003)./ 000151501
DAT A CCDE( Is 44, 2) 1CJ)DE( 29 44921.CC'DF(39 4492)/129 459,ZOODB/ 000151501

-- DATA CODE(19 4rN.2)vCOUE(2o 4592)vC0DE(39 4592)/129 469Z0054/ 000151701
DATA C CD E ( I 469 2) 9C')DE( 29 46,2),.CE(39 4692)/129 479Z0055/ 00015190
DATA CCDE(1* 4 7, 2 )9CO)E ( 2 47.2)*CCDEC39 47,2)/12, 489Z 0056 / 0001cip0
DA TA CODE( It 48, 2 ) 9C:DE ( 2 v 4R2)#CDDE(3q 48921/12, 49,Za057/ 00015200
DATA CZ DE( I 4q,.2 ) #-ODE (29 49,#2)qCOE(3. 49o2) /129 50,Z0054/ 0001!7210
DATA CCD!(1I, 5092)oCODE(29 50v2),4rt DV(3v 50921/12. S1.2006F/ 00015220
DATA CtDF( 1. 5 192) 9CODE( 29 51.2),crDE(3, 5192)/129 5?vZ0052/ 001F2!0
DAT A CCDEC I, 5292 ) CC'DE( 1- 5292)oCCDE(39 5292)/129 539 Z0053/ 0001 240
D;.T A C -1)E ( I 53.2) .: ')E (2. 5 3. 2 ). C CO( 3. 5392)/129 5 4, Z0 02 4/ 000152ro
nATA CCDE(1, 5492) *CCDE(2* 5492)tCCDE(3* 5492)/129 5 5 9Z D03'7/ 00015250
OP~T% CCDE(19 55.2)v'ODE(29 55*2)9CDlDE(3. 55,23/12. R5,Z0038/ 00015.270
DATA C20H 19 5592) 9 "D E(;2 5 6 92) pC CDE ( - 5692)/129 5 79Z 002 7/ r031c2TD
DATA CC DE( It 57,2) 9C ODE(2 9 579 2 ) CCOE ( 3 5'92)/129 58970028/ 00015-290
DITA C :E( I 58.2) . -.DE f2, 589 2) .r'[E (3v 58,2)/129 , ' S005S/ 00019300
DATA C7DE(1 9 59 v2 ) 9C 3E ( 2s 5c 2) 9CDE (3 9 59.2)/12. (50. Z005 9/ 00015310
D.'. TA CO.DE( I. 6092jCIDE(29 ~0 92 ) '7 DE f3* 6092)1129 619 Z0028/ c00lF720
DATA Cf DE (1 . f1.?)9CODE(2., bl.2).CCDDE(3v 61.21/12. 62 9Z 0O2C/ 00015333
Df7 f3DC(1, 6292)*C2JDE(29 62, ? Y rCDE (39 62.2)/129 639 ZOOrS/ 00015240
D)T~ k CDF( I. 6 3*2 9 C ZE(29 39 2) CCDrF(31, 63921/12. 64.ZO066/ 00015350
DATA CCD( 1 9 649 2 CODE(2? 6492)oCCOE(3.9 64921/129 6697006-,/ 0001926'O
D T' C,' ) F I 6 5. 2 9 C.DE(2. 6 5 92) .C DF (3 6592)/109 20*ZOOOF/ 0 0 0 1 3 0
DATA C, : 1 9G o L,2),ZC.ODEC2 9 ,6#2).CCOE(39 6692) /1?9 679ZOOCs/ 000153FO
OAT% ODt) E(1 9 67,?) CJDE(2, b7.2)9ft,0DE(3v 6792)/12. 689 Z 00,' / 0001F390
DiT 17 , E(1OFI 6 Re2) sCU')F ( 2 68,2),CCC)FC3. 68,2).-12. 6CZ005G/ 00015400
DAT A CCDE(19 r r,.2 ) vCCJE (2. v(9.2)9fCDDEC3.v 6992)/129 70.Z0033/ 0001I.410
D0, T4 C-1E (1I. 7 0. 2 ) C: E (2 7 0. 2 ) (,E ( 3 7092)/129 719Z0034/ 00015420
DAT4 CCDECI1, 71 2 )wC -DE (29 71*2)*C'0E(3. 71.2)/12. 72, Z 0039./ 0 001':-43 0
DATA' C( C)F(lq -2.2)vClDE(2* 72.2),CrnE(3, 7292)/129 73PZ306C/ 00015440
D ATA C' ) E:(1I, 73. 2 ) 9 -2'E(29 73, 2) CCr)E( 39 7392)/139 749 Z005D/ 00015450
DTA CCDE(1It '4*0)9Z ODE 29 74v23CDE(3. 74,2)/13. 75. Z 0 04E/ 00015460
D 0TA CnDE( 1 '5*2) 9C:DF(c29 75,P),rCD5(3, 7592)/139 76,ZO048/ 00019470
DAT A CODE( I 6.?)#C: DE (29 76 2 )*COtE ( 3. 7f-92)/13. 7*7 9 Z04C/ 0001'5ABO
D!.TA 47:D E( 1. 77.2)9C-DE(29 77.2).r(ODF(3o 77,2)/139 79,7004D~/ 000 If4c'O
DATA CCDE( I. 78*2) 9CODE( 29 789?)qC(rDF(3. 7e,2)/139 74C.700'2/ 00015531
D .T4 "-ODE( 1 9-- ', 2 ) C DE ( 2 79,2)9rCD'A", 75 .2) /13 1 509 Z0073/ 0001 510
DA T 1 C'DF( I. '0. 2)9C 3DE ( :? &0*2)v'EDE(3v ?0921139 8 1 *Z 0 0'4/ 0 0 0 1 E;2 0
DATA CCDE(19 G1,?3,C2JDE(2v 512.CD -2 1.23,1, e2*Z00'S/ 0001r,530
CIAT A CrD( I. r 2,-. )C C)E(2 E2,23.,rr0E(3* 82.2 ) /13.# 83.Z0 07 6/ 0 00 1 5.54 0
DATA C -DE( Iv 53 s2 ) C DDE(2 9 63.2)*CC"DE3, 6392)/139 84 s7 00-7/ 00015F550
DiTA'( OrDE1, 9 4.2).C :JE(29 F492),CrDF(39 94.23/129 C) 57 0052/ 00015ss0
D%- CT OF(1* S5.,Z 9 EC29 E502) CCr-EF39 95o2)/139 86.2Z0053/ 000 lc570
D Tal CODE( I 0"192 ) CDEC 29 F6. 2 ) 9CDE 3* 6692)/13. 67.Z0054/ 00015590
D!,T A 'CnE( 1 e7*2)*CC-DE(29 7 .2) 9r C n I '792)/139 e BeZ0055/ 0 00 15 Z ?0
DAT A WCOF( 1 65,*2 ) sC-1E (2 ? ,2)sCCDF(39 6? s2) /1,!vg PZO00A/ 0001!-60
DA T.1 CZDE( I1"; .2 ) vC JDE ( 2 p G2)trrDE(?9 F'992)/139 , ~0ZOO58/ 0001F~'10
OAT A"C )1 5( 1 9 r3*2 ) 9 '2rEC29 092) 9C'0F (3, 0.2)113o IP1.o70064/ cooV001520

DITA r DE( I .2. 2 ) *C2E( 2s S2.?)vrCDF(l* 92,23/13, '93, Z0003/ 00315540
DATA C ' D )( II ) CGDE'-D( 2s 1 ,COD57r ( 39 )/ 4959ZI/ 000155

r)AT A C-DED'( 1.3)*ZCD(Z~(23),CDE-D(393)/ 1,2,71/ 0oool"0l
J ' C DF'0C1 9 4) 9 C ' CE:*'D(2 94, 7 DEr 7)3. 1/ 39' 9Z3/ 00015L-F
D L7A 7O'r (1 95) .-- 2 2 5 r(0Ert)(3 .5/ 6*eiZ3/ 00O1S5tln
D T A CODE; 1 96) 9:DE'DC2 s6 o.vfE' 3 *6) 7909,2/ 00015,7001

D AT A C:DrP7r, I. 3)1 :,D ' r' : i ' 6CC oW:zD -, 9 606972/ 0001,720
D.T iC V~D I, z) : DE. D( 2,s, -1DEr" 3 .C) 7910,s22/ 01015'30

N 0D 00011,7!0
0 E C DCLC J:DLIT ~G F. LYNFS PvIN * 13 1
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JNCL6"S 1TED

STAf.T OF CC.J-- TNT P--5r .4 'AF=.1~L .F.
SJ?.uTN'~ ~00000010

C 000000?0
c <2/14/'O X'rD D'SS!.G '.YT~-00000021
c <2/14/diO -IlT 'R 0(3,c'2,2)> C030002

<2/14/-0 DFLET -) D \ii/Jo(,2?j~E 1) V0 3012~
<2/ 14/30 " =L7TCD 44EY/C--F-(10013)> 000000?

c 000000c? =
I MC I -I T IVrF G-; AZ) 00000030

s SiPJF(240).STt7(3000) 000000,Q10

c 30000 0
r oo00130"Z

C ('0000 1 D? 0

'A CC 'E=O (0 000 1?0
MLE NG=3 00000140

r 00000150
C CH~ECK IP"C>TS 00000,150
C 00000170

1F~~.T1.~CIALL r -7XyT 000001 p0
TI (L E';T H LT .0 . -27 oEJ;Tl. 5T 17? r Ll EX IT 000001: 0

C 00030230
IF (LEN-.TH * 79 5-- T- 1000000210

c 00000220
C >71LCJLATF ',,KE UP :=C !NJL)CX. C,717, LEFNGTH n00 00230
c ~ND wITT T C rDE LI14E 000 0C240
c 0000025[0

I N JEX=LF ,GT H/64+64 000 002"0O
'AC E=:DE( , IOEXO&L.P)000 002'70
~L~N=Cr2( 1~~N')X, ~~'~)000 002 00

C',LL M2(C. U.C T+,Lk)000002-;0
CDELCTz COEL(CT+',lLFNS 00000330
CDDATA=C[OOATA +'AL NG 00000313

C 00000320
c C^LCJLIATc TEATJtTNG Z'', 'N0EX. CrIE, LE NGTH 00000330
C t.NO 13D TC CC-OF LTNE 00030340
C 000003=10

10 CCNTTNJc7 00000350
I! ::EX=4 0(L~l'GTH,6,4)+l 000 0C370
TCC=(-0E( 3.,!)X, PC.L' P 000 003? 0
TL CNG='-01:( I,' ,'3E X, PJL ' 1 000 002!00
C LL . 2F C-l Dr * U OF L,-T+ I .LE'NG) 00000430
C DEL C7= CL)F- CT +TLE7NG 0000041)
C r)D. TA,.0D TO + 7LF~ 00100420

c 000 0043 3
RE TURN 00000440
F 01 D 00000430

0 EN') CF DCEC Jzc!'JT PRZ'Gr:A~i LINES F"M'NTf7D 4

kit~



UNCLASSIFIED

STtT CF DOP': 0u3r.INT P~0rACGi; DSNME=N0026oE- WES91FC;T
SU9:tUTINE ES(%EL3S:IUF3 3UL~XV )F'FSERRCE;;C'T,CIAG) 00000010

C 03000020
c <2/14/30 ^DDED 0.S51"G W'-E c - DY AG) 00000021,
C <2/14/e0 DELFTEO 12JL0IDs~C.~G 00D00022'
C <2/14/30 Ce-tNGED LDG1C..L SEfHJGTO LCGICA.L DI'G> 00000023
c 100 00 02 4:

I14PLIC'T INTEGFZ(A-Z) 00000)030:
REOL ESF 00000040P

C**s**** LABELED CCM-A2N /G32B3IT/**** 00000050.
c 00000050l

CCOiVON /G329T/MSK(32)C'7AASK(32) LisrdT(32)*LZErT(32) 000000701
YNTFGER MjA3K*Cr4AS<9L1r3!TLZBIT 000000? 0I

C************** F ILE DE=INITICNS ***********000001 001
C 000001101l

CC~iN'3 /FILES/T- iLPFILDELFIL('TF!LEFL 00000120
C 00000130

DIMENSION Cc-EUF(6:),* )TCUF(60) 00000140
L 0'7 !,L ')I~ t 0003150

c 00000170
C **** **** ****** ****~* **** t* 3 EGI W 01-1P. -A ************** 00 00 1 E!0
C 000001 Zo

RE*IND I 00000200
REwIND 2 00000210

ERPCI=O00000220
'TELow=("EUlMX+32-1)/32 00000230
OTLNCT=0 0000024~0

C 000002c'0
C 'READ At) EP : Fc EE LINE 000002',0
c 0000n270

10) C'*!TI"'UE 000 C2I 0
;EArl(1. NO=-03.E':-=500) 7NLNIPC, KJP:r.-E1RUF 000002 0
!F(Mj3L(IN4LlN-1 s,CES)*'JE*0) G2 T '.00 00000330

C 00000310
c r-EAD AN 'EPF -- Cfr-JDTED LINE 00000320
C 00000330

201 CCNT INJE 000003tO
E -(2 .ENr= '500.E',= E33 C TLNNjD.CTELCT 9 T9LJF 000 00

CTL'4C-T=C TLNCT+l 0000C3'0_
303 CcNT!NJJ 0 03C:)37 D

000o ooQ 0
CC ZJ-4T ')!I FF "FC S TEw2 T- ANS"TTE3- AllrO P'E'VE1 L'NES 000003=

c 00030400
0~433 1= -T'rLw 00000410
F(-TFJr-().E..FL3JF(7)) GL TO 450 000004?0

~T:, 420 00000430
~IT(6.1O~1~LcTN 9%,' :LRUF(!).0TBuF(!) 0000,044

413 Fn0m^T(3!E. 2212) 000 004';0
423 COVTI7 1NUE: 0100104501

J440 J=1,7? 000004'0

44J3' C'JT IN JE ('0:0 0()4: 0
453 rCKTflJE fOO 300900~

c 00000o,502
C <2/?Q/'0 C14ANGED C'0.100.90l~ T: P009100,490> 00000500

I Ei -TL'q--! L"' L J30,100,9430 000T0310
c 00000'51l I
c <2/ '/'0 ',:)[)= N=KT __ LINES> ('000091l2

4-3 'C0l =-0?=0) ~000331514
TFAOVN(-LJNOl-lvVES).NE:.0) G').TC'4O 00107)I l
r0_ 7 300 ooDOOsi ,

c <. LINE 1-MFr --:tTC' T!4/'4 GOC LT'F MJIJIAE? C0330053n
c C'JNT 0!YcFr- :z.ES 7'TWF=O i0' V)0 JILL vtHT'FT LINE 000005!tD
C 0010 5L)C

530 C :, 7TIJE 00('01960c
30t 5,0 , Tr'Lw 0000051:0

1FOLUA!.Q.)GC To 550 00000390
lF (*'4T.D C) ';r' T' 523 0030n00 :

W;;t 7 ( ,4 10 ) T NL4JN ,:TLNNU,!, Ln'UFU).09JF( 003001))
523 .r!T I *'JE 00 0 00 r)1 0

)(' 5 4 J= 1. 71 0100('-170
IF(!4?(7L :3Jf- 9 ,J9 1) ).*;.0 -EC,=vrrnr+j 00) 0o& 21,

54) Cr;. 71lAUE 0030C ll I'

00 C, hTTNJE r

F U~ C(. t4L NO- IV S) JL.*'CT"L U E00 ( -.-r T15A

C 2? /0 CH4A.-,'TO T' 3100 T_ -,F TZ 5,11> "D001'
G- T 900 303 a o

J'4,'LA 3 3 1 1



.J' CL' 3 SI'- I- -' -
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) JTINJF 00,
.SF =0 0o0
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- TI'!J': O9C
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703 F A± T I'f F T L3 -- T J1O/ c)
j)* .'.nr - 'T" ,,. -r T NSNTTr -r) *I / 00'
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UNCLI SSIF~c!0

STI;T CF OCEC UPTINT Pc~nGP.M OSNAMFuL3B02e.412EeDSM
TITLE 1*12Ft - SIT STUFFING rCUT!NEO 00001030

fNI26 CSECT 0023
SPACE 00002030.

THIS rCULT!I~t ST2rFS THE NP LOW-OFDF BITS OF THF WO'3 00004000,
I IVA L !k' T4E -%,Y Is5.. STAPTIG WITM BIT J~o is MAY ae 00005000

*AR3ITrA--LY LAPGE, 00005030i
SPVcE 00007000i

tCALLI4G SEOUE4CE -- 00008033'
SPACE 00009030!

C! LL " 120(1V-PL 9 1Bt. 9J8 NS) 00010000
SPAC~E 00011030
SAVE (4).*00012000
USIN4G MTJ 2B 94 00013030
LA~ Ss15 LCDIn BASE PFGISTVr' 00014033
LA 159SA T-U SkyE '884 P0OMESS 00015000
ST 13.PSA.4 SAVE CALLFFS AfOPESS, 00016030
ST 1598(913) S#VE "UPS IN CALLEPS 0001-000t
LR 13.15 R13 NOW POINTS TO OURS 0001S0301
LM4 1.490(1) l-(IV#L*IBPJB9NB) 0002rc000
L 390(93) ja 00020000
LTz 5.3 JI-TH BIT 00021000:
RNm ABEND0 h,"GP T IVE 9 STOP 10 00022000.
BCT; 3o,0 .J-1 0002300'
N 39=XL4$IFI 0-31 0002403
SPACE 00025000

*DETERMINE AIRO 3CUNDAFY r:7' 64-clIT WDFD TO LCAD 0002f033
SPkCE 00027000
4C Tr 590 JR-I 0002P000
SRL 595 (JR-1)/32 0002000
SLL 592 ((JP--1)/32) 00030000
LA 290(592) FIRST WOPD IN IBA OF PAIR 00031303
L' LO.o32 10032000
S 8, 0( q4) 32-NB 00033000
'4 AREVD20 NF >32 00036030
C P.=XL49'1 POP >0 ? 00035000
i3H 63END20 Nc. ER~Oq 00036~033
L 4,00(o1I IVA.L 00037000
LA4 59 6. =r'- lSE crNO wrrD F"'F O!UBLE SHIFT 00038000
SRL 690(8) NP CNE-BITS 0003000
SLL 6.0o(8) L~cT JLJSTIFIEC 00040000
SLL 49003) IVAL LFFT JUSTIFIED 00041000
LM 0.190(2) TWC WORDS OF 181 00042030
LM 798*.=:'09-19 M !SK ANO FLIPPER 0004'030
S"00L 690(3) 5H'FT MASK SITS 0004400
S;!DL 4 0(:!) tlMD IV*L BITS 00045000

R 6.8a PLIP MASK 175T 000&6000
XFk 7.8 0=1. 1=0 0004r000

!j - 0 GET NCN-CHANGEr SITS 0004S030
14.' 7,1 FRZOM IRA 000A."033

6,4 mo. 'cmBiNE WITH 00050000
' 79,5 'VALCOS 0
ST'4 6.7,0(2) S~fVE CHANJGED ODS BA:< I%" IS! 00052000
L 13,51+4 00053030
PSTJL' (199) 0005400
SPACE 0005500
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ST'rT "IF DCFI UPZ-1147 DS~q4 MEt30 64 b
TITLE '148 - TT EXTIACTIrM RCUTINFO 000013 20

14B :S8 00007000
SP aC F 0000*3

*TH!S '.JTlNE ACTS AS5 t4 INTEGt FfJfCT'o%4 FE7JPF41NG (!N ;c'n) fl00040o0
* ~;:tIT -T~,~~-ILD F LTAG'H 0:P9 ST'rT1.'G k~T TH_- 5J-TH f10005000
*-AIT 'F Ae!AY !F . J) ! AY B=_ A Z'TndtA:LY LAFC-.o 000oeooo

S~ilcE00001000
C 'LLING S')U54:T -- O000003;
SPACE D0007-03,

*NF?7TS = !%F3(1l3AoJBoNek) 03010000.
SMACE 00*23 003;SAVE (14*s),,* 000123201
USPIG 1400,!i 00013000.
LR 51 15 L'AD fRASE PSGY ETEF 00314030"

LA 15 O5* CUP~ S"/E jffED f!DESS 00r03
ST 13tSk44 SAVE ClkLLEAS fCODR!SS 006
ST 1508(613) S'Ve OU='S 1-4 C'#LLiE'S 0001IT 30;

1f 3,15 .113 k'1w OCINTS Tr flURS 0002?000
1MIt3, 0(1) A( !PA'*JP#141 noo01r00

L 290( 92) JQ- Lr-'$TlI'% CF SITS 0002000
LTIR 4.2 JE'-TH F31T 0002100
9'42 PSEN01 0 N4EGPT!VF# APEND 10 0002200
.1:r 2. 0 JF-1 00023000
f" 2.=XLA'IF' 0-31 00024000
SPACE 0002' 000
D ETERMNIE W:R:o SCU'DAFY F~r% 64-3!T W'1R0 TO LCAO 00026020

SP#A%:E00021000
SCTP 4,0 38-I 0002p000
SrL 4,5 (jq-tJ/32 0002! 05,
SLL 4v2 ((J!:-1)/32) *400030000
L 0,0(4,1) FIRST WOPD 0003100
L 1*4(Ao13 SECOND WO~ 00032000
SL:)L 0s0(2 SHI~FT O~UT HIGH-CRDER GtR8tGff 00033000
LA 2,32 :7MPUTF v=S!DUAL NUM9=-' T:! S-rEFT 000!&DZ30
s 2, 0( 0. '32-INB T- SHIFT 0003r,000
8M p BED10 4 1> 3? 00036330
c ;'*XL441 1 NF>0? 00037000
9H 43END10 Mrs ERR 'Ro 0003SO0
SPL 0%0(2) 4TC3HT JUSTIFY 0003v000
L 1-2.,0+4 0004000
RET J;Z (1It5) rSTV't4 WITH VALUE IN! -_3 0 00041020
sp !ICE 00042000
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SU3FZUT14P STbTS(L7NGT-4oINLNCT9DI#G) 00000010
'M=LIC'T !'TFGEm(A-Z) 00000020c 000000o40INTEGF:- MTTfS)s1TT(395)9LENGTH(!NLPICT) 00000050
RE/L STT(295)vSVM9SUMS0 000000f60
LCGI:AL DYOG 00000070
C************a**F:LE DEPIN1TCN4S ***********00000080.

c 00000090i
cc.,%.,Ac/FrLS/TFF49-PILPLFI~CTFY~ooooo0000130

C C'M4NFLST..FLPL1,T?~CP~03000120!
DATA MTT/0,244S,96s102/ 

000001201

c 00300150k
CALL QISt 6 T(LNGTH,1,1,1,INLNCY) 00000160k
Do 200 1-1.5 000001706
ITT(1,! ) 10000 000001901I TT(2.I 1=0 00000190
SUA4=00 000002101w
SUM Soc:0 000002101
DI 100 J=1.INLtJCT 000 0022W:

C 00000230i
C FIND FILLED LIV~E LENGTH 00000240

LFE14=4AX0 (LENGTH( J ),MTT (!)) 00000260IF(DIAG) W'ITE(TEOM950) LEN 00000270:
50 FO;:AAT(!8) 000 00290:

C 00000220C FIND AINIA4UM LINE LENGTH 0000030
C 00000310

ITT(1,)I0L4T1) 00000320
c ~000 0033 0c FIN) WAXI!4UM LINE LEN~GTH 00000340

c 00000353:
ITT (29! )=h4Xo(LE4ITT(29: 1) 00000350c 00000370

C FINID SUM CF LENGTHS 00000390
C 00000300SU%= SU'4+FLC &T fL E4) 00000&30

SU4SG=SU~lSO4(wLOAT(LEJ) ** 00000410a
130 CC ITINOJE 000 00420
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C FINO S4A4'LE 4E~t" 8t'D STO'4DIRD DEVIPTlrN 00000530
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